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BIONETICS E518 Nichalson Lana, Kenaingion, Maryand 20785 307 #81.5600

June &, 1973
September 20, 1974 - Revised

Mr. Leonard Appleby, Contracting Officer
Department of Health, Education and Welfare
Pubtic Heal:h Service

Food and Drug Administration, CA-212

5500 Fishers Lane, Room 5C-13

Rockville, laryland 20852

Reference Contract FDA 71-268; LBl Project #2446

Dear Mr. Appleby:

. Litten Bionetics, Inc., is pleased to submit a report for the referenced
contract entitled "Mutagenicity Screening Studies” for compound FDA 71-49,
2inc Sulfate. -

Included in this report are the results and raw data of the three tests
conducted: Host-Mediated Assay; Cytogenetic Studies; and Dominant Lethal
Assay. Eight (8) copies are being submitted for your review.

If there are any questions concerning this report, or, if additional informa-
tion is required, please do not hesitate to contact us.

Sincerely yours,

ON BIONETICS,

‘0" * -
DPAF:11s Principal Investigato

~ Enclosures (8)
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1. REPORT
A. Introduction

Litton Bionetics, Inc. (LBI) has investigated the possible
mutagenicity of compounds selected and provided by the Food and Drug Admin-
jstration under Contract 71-268. LBI's iavestigation utilized the three
marmalian test systems herain described --_Hest-Mediated Assay, Cytogenetic
Studies and Dominant Lethal Assay. These tests provide information as to
the types of genetic damage caused by environmental compounds -- pesticides,
chemicals, food additives, drugs and cosmetics.

The Host-Mediated Assay is based upon the assumption that the

kact{un of a mutagern on the genetics of bacteria is similar to that in man.

This is further strengthened by the use of an gukdryntic organism (Saccharomyces

cerevisiae). Since the mutation freguencies are well established for the
indicator organism, any deviation due to the action of the test compound is
readily detectzble. As some compounds are mutagenic in bacteria and not in

the host animal, and vice versa, this test is able to differentiate an action
which may have been due to hosts® ability to detoxify or potentiate a suspected
mutagen. This ﬁctiun s dependent upon the ability of the compound to gain
access to the peritunéa] cavity. Coupled with the direct action of the compound

on the indicator organism in vitro, the assay provides a clear insight into

host-mediation of mutagenicity.

| Cytogenetics provides a valuabie tool for the direct observation
of chromosomal damage in somatic cells. Alteration of the chromosome number
and/or form in somatic cells may be an index of mutation. These studies utilized
examination of bone marrow cells arrested in C-metaphase from rats exposed to the

test compound as compared to positive and negative control animals. If mutational

@ BIONETICS | 1



changes occur, the types of damage expectnd due to the action of chemicals
are structural rearrangemeﬁts, breaks and other forms of damage to the
chromosomal complement of the cells exposud.

For the in vitro cytogenetic studfes, we have a more rapid
and inexpensive means of determining chrorosomal damage. This i{s accom=
piished by observing cells 1n anaphase. As the chromatids separate and
move along the spindle, aberrations may occur. Chromatids which do not
migrate to the daughter cells may Jead to uneven distribution of parts or
of entire chromatids (mitotic nondysjuncticn). These give rise to "side
arm" bridges which have been interpreted as point stickiness or localized
failures of chromosome duplication point errors. These aberrations {bridges,
pseudochiasmata, multipolar cells, acentric fragments, etc.) are extremely:
sensitive indicators of genetic damage.

The Dominant Lethal Test 1s an accurate and sensitive measure
of the amount and type of fetal wastage which may accur fu]]cwiﬁg administration
of a potential mutagen. Dominant lethal mutations are indicators of lethal
genetic lesions. The effects of mutagens on the chromosomal complement of
the spermatozoa of treated males resylts in altératiuns of form and number
of chromosomes. Structural rearrangements and aneuploidy may lead to the
production of non-viable zygotes, early and late fetal deaths, abortions and
congenital malformations. In addition, aberrations could Jead to sterility
or reduced reproductive capacity of the Fy generation. The action of a mutagen
on specific portions of spermatogenesis is also apparent in this test.

B. Dhjective
The purpose of these studies is to determine any mutagenic effect

of the test compound by employing the Host-Mediated Assay, Cytogenetic Studies

E BIONETICS - - . )



and the Dominant Lethal Assay, both in vive and ip vitro tests are employed
with the cytogenatic and microbial test systems. These tests and thel~ de-
scriptions are referenced in the Appendices A through F.
C. Compound
1. Test Material
Compound FDA 71-49, Zinc Sulfate, Rayon, Lot Number
2132R1, as supplied by the Food and Drug Administration.
2. Dosages
The animals employed, the determination of the dosage
Jevels and the route of administration are contained in the technical dis-
cussion.

The dosage ievels EMP1DfEd for compound FDA 71-4%8 are

as follows for the Cytogenetic Studies im vivo in rats.

Low Level 2.75 mg/kg

Intermediate Level 27.5 mg/kg '
LOg 275.0 mo/kg

Regative Lontral ) %a¥ine

Positive Control (TEM*) 0.3 wmg/kg

The dosage levels employed for compound FDA 71-49 are

as follows for the Hpst-Mediated Assay in vivo in mice.

Low Level 2.75 mgfkg
Intermediate Level 27.5 mg/kyg
LDg 275.0 mg/kg
Negative Control Saline

Positive Control (EMS**) 350  mg/kg
(DHiw+*) 100 mg/kg

*  Triethylane Melamine
*% Ethy]l Methane Sulfonate
*+x* Dimathyl Nitrosamine
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The dosage levels enployed for compound FDA 71-4% are

as follaws for the Dominant Lethal Assay fn vive in rats.

Low Level 2.75 mg/kg
Intermediate Level 7.5 mg/kg
LDg 275.0. mg/kg
Negative Control Saline

Positive Control (TEM*) 0.3 mg/kg

The in vitro Cytogenetic Studies were performed enpley-

ing three logarithmic dose Tevels.

Low Level 0.1 meg/fml
Medium Level 1.0 meg/m)
High Level 10.0 meg/ml
Hegative Control taline

Positive Control {TEM*) 0.1 mcg/ml

*Triethylene Melamine

The discussion of this test is contained in the technical

discussion.
D. Methods 1
The protocols employed are explained in Appendices C and D.

E. Summary
' 1. Host-Mediated Assay

This compound cause no significant increases in mutant

frequencies at the dose levels used in vitro or in vive when tested against

Salmonella TA-1530 and G-46. Tests against Saccharomyces D3 produces dose-

related increases in the recombinant freguencies and the compound appeared weakly

pasitive. The in vitro tests with Saccharomyces D3 produced slightly elevated

recombinant counts.
2. Cytogenetics
a.  Invivo
The compound produced no detectable significant

aberration of the bone marrow metaphase chromosomes of rats when administered

@ BIONETICS 4



arally a2t the dosage levels employed in this study.
b. In vitro

The compound produced no significant aber-ation
in the anaphase chromosomes of human tissue culture cells when tested at the
dosage levels employed in this study.

3. Dominant lethal
Compound FDA 73-49 is considered to be non-mutagenic in
the Dominant Lethal Study 1n rats employing the dosage levels used in this
study.

F. Results and Discussion

1. Toxicity
a.  Inyivo

Compound FOA 71-4% was suspended in 0.85% saline
and administered to ten male rats by Intubation. The averagelwe1ght of the
animals was 250 grams and each received a dose of 5000 mg/kg. A1l animals
were found dead within 24 hours. Findings at necropsy indicated reddened
stomach and intestinal mucosa.

Dose levels of 50, 100, 500, 1000, 2000 and 3000
ma/kg were selected to determine an acute LDg,. The toxicity data is presented
on the LDEG reporting form using the Litchfield-Wilcoxson method.

The LDEG was determined as 920 mg/kg. The Lﬂ5
dose level was derfved from the probit 1inme. The dese levels used were Lﬂ5 -
275 mg/kg, intevmediate - 27.5 mg/kg and Tow - 2.75 mg/kg. The data on the
dose levels, numbers of animals and necropsy findings are presented in the

toxicity data sheets.
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b. In vitro

The compounc was suspended in D.85% salin2 at the
concentrations listed above. It was introduced into tubes containing WI-38
cells 1n & logarithmic phase of growth. The cells were observed for cytopathic

effect (CPE) and the presence of mitosis at 24 and 48 hours.

No. of Conc.
Tube Mo, £ells  meg/mi CPE  Mitesis

1 5%10° jp00  + .

2 " 1000  + ——

3 . 500  + o
8 " 500+ -
5 . 200 + -

6 " 200+ .

7 “ 10¢ + - '
8 " 0 o+ -

9 . 0 - 4

10 " 0w~ +

H :
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Since an inhibition of mitosis was observad, a

closer range of concentrations was emplicyed as follows,

W

level, 1.0 mcg/ml as

m BIONETICS

- R T -

5 x10° 100+ i,

. 100 |+ -

1 &0 + | -

n 50 + -

" 25 .+ + - :
" 25 - - - |
" 10 - +

" 10 - +

" 1.0 -',‘ +

“ Lo - +

The 10 mcg/ml concentration was used as the high

the intermediate level and 0.1 mcg/m) as the Jow Tevel.
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TOXICITY DATA
COMPOUND FDA 71-49

Solvent: 0.85% saline

Dosage Form: Suspension

AnTmals: Male rats with an average body weight of 250 grams. All
animals were observed for ten days.

Range Finding:

bose # Dead
mg/ kg ¥ Animals Day of Death and Necropsy
5000 10/10 Day 1 {10):
Reddened stomach and intestinal
. mucosa. |
LDED:
B0 6/5 None
100 0/5 None
E00 1/5 Day 3: Reddened stomach and
intestinal mucosa.
1000 3/5 Day 3: Reddened stomach and
. . jntestinal mucosa.
2000 /5 Day # (2) and Day 3 {2):

Reddened stomach and
intestiral mucosa.

3oc0 5/5 pay 1 (1), Day 2 (3) and Day 3 (1):

Reddened stomach and
intestinal mucosa,

E BIONETICS 9



LDEO‘ REPOLRSING FORM USING LITCUFIELD-WILLOXESH HAVLCOL

DOSE EFFECT CUAVE FOR G L FDA—F 40— E St

*a

! TTTESEaRvas . EBEPCCLLnD | OLE-INEYT LOCCHTLIE
DOSE ! PROPORTION | ZERCEART PEReygT  f PEROENT 0 00 (ehiti
00 0/5 o 0 : 0 ‘
- ; 1 |
500 1/5 | 20 20 ; l
woe U - 3 * 60 ,’ 56 : 1
] i :
2000 | 4/5 | 80 : 88 : :
' 1 i
3000 | 574 ! 100 ! 96 : ;
. . I 1
| | i |
Total animals = 25 Total =
Number Doses, K = 3 {(ce1y? = .h23 -
Animals/Dosa = 5 Dacrees of Freedon, n=k-a= 3
(CHI}? for n of k=2 = 01 sineca -- K23 is lesss tThan 7,81 .
' Ttherafore citié not significexntly
heterogenepus
LDgg = 1800 )
LDgg = g20
ED}g = 70

fLDgg = § 2.77 = 1,958 2.77 = 1.4958

2,77 =(1.958)

.876

=1.80

¥ N! _ V!

‘Lbgy x feDg, = _(920) (1.80)=1656

LDgp = {920)/(1.80)=511
fLDEQ . :
LDgp end 15/20 Confideonce Limits = Pr 511 = LDg, = 1656 = .05

¥ 10

Atfzched should be a

plot of the fAosce-gelifect curve on log-oreo:zi
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2. Host-Mediated Assay
Compound FDA 71-49 produced no significant increases in
nutant frequencies at the dose levels used in vitro or in vivo when tested

agatnst Salmonella TA-1530 and G-46. MWhan tested against Saccharomyces D3,

the compound pyeduced a dose-related increase in recombinant freguencias and
appeared a weak positive. The subacute irials produced higher recombinant
frequencies then did the acute trials, The in vitro tests produced an Increased
recombinant frequency; however, it was increased less than four times the

negative control.

EB BIONETICS 12
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EVALUATION SHE:T

Ebmpoundﬁ FDA 71-49

¥

TWoT T T

In Vive
Possible
Indicator Strain In Witro Low Recoveries Controls Other Comments
- TA=1530 pos. NC NG ©K 1, 411 doses nepstive
' ; "BC
12f?qf?2 Acutes AL pc OK
5/7/73 Suaeutes AL
AH SANC OX
' SANC
SAIl
SAH
G-4b
: ) : N K 1, All 4 t
11/29/72° Acdtes bos. EEJ M 11 oﬁas negative
112!@!?2 5—l§utqs | AL pc OK
" ™ A |
AH 'SANC 0K
' SANC
SAL SAPC  Low
SAl
. 5AH
5.
.. - NC ne OK 1. Acutes triels appear
10 /2772 Acutes pos. P ok positive and dose related,
i : AL PC
5{2f13  S-acutes Al 2. Bubacute trials spwear
AH SARC O positive and dose related,
SANC :
SAL SAPC X
SAT
SAH

Sormary ¢

This compourd showed no genetic acitivity against the bacteria

indicators either in viiro or in host.medisied tests.
Although ne in vitre response was observed with D.3, beth the acute

bhe zcasratahla,

g;) and subacute tests wers pesitivae and dose dependent. Results should

13
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COMPOUND: FDA T1=49

ACUTE
HC
g A
AL

Al
Lb5

SUBACUTE
HC

1

¥ .
5LDG

IN VITRO
TCFD

HC
P

TALS530

MHF

{x 10E=8)

+H2
17.30
« 66
265

»80

«931
1.99
1.37
1.11

TALS30

L

o L } e ! - r-“j LI i . _':'

.

HOST HMEDLATED ASSAY

SUMMARY SHEET

SALMONELLA

¢=kb
MPT/HEC HHE MET/HEC
{x 10z=-8)
« 49 ’
3h. 82 15.3¢ - 317 .
102? liﬂs 2.16
1.25 52 1,66
1.58 51 1,08
. . 81
2,19 1,52 1.88
1151 ' 461 175
3.22 .16 L
G=86 . D-SIHAL
: T A T
- - 09,0
+ 0.5 50,2

SACCHAROMYCES D=3

MRF

{X I0E~-5)

h-ﬁs
38.37T
3.23
10.36
13.22

R.5)
8,85
12.56
17.16

R fqluﬁﬁ
A

47

HRT/HRE

.4

2,03

2.55
3.26

1. 96
2.78
3.80

N g L
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HOST-MEDIATED ASSAY BAT& SHEETS
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HOS5T MEDIATED ASSAY REPORT SHEET

COMPOUND: PDA 71-49 ORGANESMI SALMONELLA TALG30
DOSE LEVEL] NEGATIVE CONTROL ~ SALINE

TREATMENT?! IN VIVD, ORAL, ACUTE DATE STARTED: DECEMBER 20, 1972 -
A 8 c b
. : TOTAL NO, MUTAT ICN
ANTHAL RAW CFU X  TOTAL CFU X MUTANTS X FRE (C/B)
NUMS ER 10E7/0,6ML I0EB/L.OML J0EO/ L, OML X 10E~=8
1 42,90 7+15 7.00 .98
l 2 58,60 QT §.00 51
3 T1.90 11.9 6,00 +«50
o In 68,20 11,37 §,00 .35
i 5 66,20 11,03 < 3,00 27
6 63,40 10.57 - 8,00 <76
[" 7 65.09 . ln'as #.Gﬂ ‘37
l 8 68,00 Al.33 4,00 35
NO. OF ANJMALS EQUALS 8 o
? NO, OF CONTAMINATED EQUALS 2 : .
oL,y B . ¢DL, € cot, b
[ ' (X 10£8) {X 10ED) (X 10E~-8)
] HEAN 10.50 5.25 Y
RANGE 8,83 5.00 )
v MAX 11.98 . 8,00 .98
; MIN T+l15 3.00 27
- NO OUTLIERS
. STOP L
3RU'S:.6 '

1
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| TOP

HOST MEDIATED ASSAY RERORT SHEST

COMPOUND S FLYA 7149 ORGANTSHME SALHMONELLA TAL1%30

| DOSE LEVEL: POSITIVE CONTROL = DMN = £00 MG/KG

TREATMENT! I VIVOe OHAL, ACUTE - - DAYE STARTEDI DECEMBER 20¢ (972
A - - B : [l _ O
' TOTAL HiD, MUTATION
ANIMAL RAW CFU X TOGTAL CFU X MUTARTS X FRE tCs8)
NUMBER - - 1OET/0.6ML -  10EBR/L.0ML 10ED/1,0ML X 1pE=&
i | 31.99 Bed2 140.00 26433
2 60.70 : - YDedd 11500 11437
3 6500 10.5p - 182,00 17.33
i 1« fxs38 134,00 1,1
e § 2 C E.70 - 114.0n 17.41
b H1le20 5,87 208,00 29413
? it 30 7435 105490 14a63
F& B2e 0 1‘]‘4‘#2 lﬂﬁtﬂﬂ . gt
9 5190 - Ba05 143,30 15455

NO. OF ANIMALS EGUALS g
NO. OF CONTAMINATED EQUALS 1

—ae - GOkl B .Cole € - CoLe b

- ¥ 10E8} (X 10EQ) (X 10E~8)

. MEAN . Bsl0 137,33 17490
. o RAKGE - Bal@ 100.00 © 19.53
MA X 10.50 2030, 00 2913

Ity 5,32 100.00 9460
NO OUTLIERS — o o
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. NUMBER

CHOST MEDIATED ASSAY REPORT SHEET

COMPOLND! FIA Ti=u47

DOSE LEVELS LOW = 2475 MG/KG
TREATMENT! IN VIVO: ORAL, ACUTE

B S

ANIMAL RAW CFU K

73.20
- Ble5D
5350
101.19
BHa 5D
TE.40
AT.T0

‘JU'UTFU“?"

NG. OF ANImALS EQUALS

10ET/0a6ML -

R - T

TOTAL CFU X
AGEB/« OML

12420
1306
Be92
16485
11.08
13.07
Ge 23

7

NO, OF CONTAMINATEC EQUALS 3

MEAN
RANGE

T OMAY

~ MIN

ME AN
HANGE
MAX
MIN

COl. B
{xX 10E8)
- 117}
10.57
16.85
B 28

# SUMMARY WITH OUTLIERS HEMOVED

COL. B
X 10EB})
12.18
10.57
16485
Halh

ORGANISME SALMONELLA TALS3D

DATE STARTED? DECEMBER 20 1972

C

TOTAL HNO.
MUTAHT: X
1EDX/L L OML

. T+00
11.00
2.00
12,00
3o i)
S.00
He00

Col,. C
(X 13E0)
T.86
1G.00
12,00
2,00

CoL. C
{X 13E0)
6.85
T.00
le.Gh0
5.00

¥
MUTATEON
FRE (L/B)
X 10E=8

o 57
o1l
Py
271
wB1
09
s

Cols O
(X 10E=B}
sty

+ D3

31

i

Col« D
(X 10E=8)
« T

24

-}

07
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HOSY MEDIAYED ASSAY REPORT SHEET

COMPOUND: FDA Tiw44 QRGANIS'E SALMONELLA VALS3D
DOSE LEVEL: INTERMEDIATE = 27,50 MG/KG

TREATHMENTT IN VIVOr ORALs ACUTE - DATE STARTEDY DECEMBEE 20s 1972
Y e e B - v b
' TOTAL 0. MUTATION

ARTMAL AW CFIt X TOTAL EFH ¥ HUTANTS X FHE_'ﬂfﬁl
HUHMBER 10E7/de GME, ICERALl.OML 1pE0/] . OML X 10E=a

1 B6.50 14,42 B.00 Db

2 c . @3e2B - - - 10.53 - 38D 28

3 Ta«T0 T 12.12 a1l . + 00

i 3 3 © PeR3 b, 240 v T

5 5?_-1[] o 0,52 3.00 g

B 7520 12.53% L H e 32

T 38040 Bedd 1a.00 lebid -

& 3170 5«28 : 500 ! 95

NO. OF ANIMALS EGQUALS g

- KO, OF CONTAMINATEU LQUALS 1

TOTAL CFU OUT OF RANGE EQUALS !

GoLe B - - . LOL. € Cols B
{x 10E8) {X 10EC} (x 10E=-8)
MEAN D87 S.03 W65
RAMGE : oo Beld T.00 1.29
MA X 18,42 10.990 1,08

MIN 5.28 3.00 28

. & GUMMARY WITH OUTLIERS REMOVED
CoL. B CoL. € Coke D

(¥ 1oE@!? {X 10E0Q) (X 10E~8}

- MEAN - 10edd - B.00 LT
RANGE Ge13 .00 w66

- MAX L 1%a42 B,00 + 35
HIH TR T . T X600 ST

20



HOST MEDIATED ASSAY REPORT SHEEY

COMPOUNDY FLA T1-0%

DOSE LEVELY LD& = 275,00 MG/KG
TREATMENT! IN VIVOes ORAL, ACUTE

ANEMAL

- NUMBER

b =S o T AR

A

BT
ha,00
ET.U0
53.70

- B7.90

3210
59.00

WO, OF ANIMALS EQUALS
NG, OF CONTAMINATED EQUALS

MEAH
RANGE
MAX
MIN

MEAN
RANGE
MAX

MIN

RAW CFU X " TOTAL CFU X
10E7/00ML - LOEB/140ML

6. 842
o Tl
11.23
Be9D
11.32
5235

Q.85

3
COL. B

(X 10£4)

- - Bebrth
.97
11.32
Ba25

Eobhe B

{X 10E8)

Be21
5497
11.52
535

C
L HO.

BUTANTS X
I0ED/L..OML

&.J0

" Beit0

5,490
T«00
9.0
5.00
900

Col., C
(X 10ED)

B.74
4,00
9. 00

- & SUMMARY RITH QUTLIERS REMOVED

COL. €
(X 12E9)

7.00
4400
9,00
%.00

ORGANIGHE SALMDNELLA TALS30

. DATE SYARTEDS DECEMBER 20y 1972

P
MUTATION
FRE (Crs3)
X 1gE=8

+83
iﬂn
+ 45 L]
18
+ 00
9
92

Cale D
{Xx L0E=a}
o 2360

49

B3

w45

CoL. 4]
{X 10E-8)
aidls

15

sl

w8

21



HUST KEOIATED ASSAY IEPDRT SHEET

COMPDUNDD FLa Ti-4¥

DOSE LEVEL¢ NEBATIVE CONTROL = SALING {SUACUTE)

TREATMENT! IN VIVOs OHALs ACUTE OATE STARTEGDT MAY T4 1973

A P c U :
: ' TUTAL ND. KUTAT:ON
ANIHAL A CFU X TOYAL CFU X RUTANTS X FIiE LBy
NURLER L0ET/B. ML TLEEB/LLOML 1BE0/E.0m A A0E-8
i 69,50 11450 500 A3
2 42490 "Teld 4,00 _ + 56
3 35,10 - S.8% Te00 - - 1424
4 43430 T2 o0 ST 1
% 45,10 T.52 Be00 1a006
6 3J.2" G543 T Ra 00 - C awl
¥ 40,70 H. T8 T 13.00 1a.%
8 43,7 T34 Ga D e B2
NO, OF ANIMALS tQURALS ¢
NG, OF CONTAMINATED EVUALS i
TOTAL CPU OUT OF RANGE LGUALS )
Chle ™ Cl.e C COls O
- IR 10£47 (X 10e9) {X Jue=135)
HEEM Teah Beby «r1
HANGY 5.73 9400 1,48
WX : 11 .54 13,00 - 1.92
HIN 5. 15 ‘_l-qﬂ{'.' |_‘3
* SUMKARY BETr OUT: TERS REMOVEL
ClLe ¢ ' oL, © - Cola. L
(X loek} (X 10E0) (5 JGE-4)
Mi. AN Tt 557 17
E RANGE 5e73 - 4,00 o T
- MEX : 11426 By G0 i.2¢
MIN TR 4400 ' 43

22



ToF

HONT WEUIATEQ ASSAY HEPORT SHEET

COMPOUNDS FUA Tl=&9

TREATMENTI IN VEVOr OiALs ACUTE

R B
AN HAL © HAN CFU X YOYAIL CFU X
NUMBER LOET/GunMl T ROEB/LIGML
1 #gyuf T.13
2 57,00 $a50
3 32480 5447
4 Blyni a-ET
5 726 1244
& BY.60 14,00
' 28t Detl
NO, OF ANIMALSL EUVALS ?
NG, UF EhNTnHihAItU EWVAI T <
TOTAL GFUTOUT OF"HANGE tudacy
(5] I
(X 1oLk}
ME AN Vot
R Wt .13
Max 1o B
HIN 5.u7

ﬂULf £
(X 1GE&)
ML N | Batig
CFYCES ﬁ.ur
HAK 1.3
SH TBakT

QRGANISMI SALMONELLA TA1S3.

QATE >TARTED]

¢
TGTAL NOW
MUTANTS X
1gE0/T 0m

109,00
1#2.9#
124,09
isn.00
luBe.uu
§u7.00
" 15200

COLe C
(X JO0ED)
135¢ﬁf

BA, 00

T LUMRGHY W1Tn GUTLLERS HEMQVRY

COLe C
(X Joro:
13%.60

Ei-“ﬁ
lﬂbtﬂﬁ
iie,00

..H..-.

'DOSE LEVEL: POSITIVE CONTROL = DMW = 100 HO/KG (SUBACUTE)

MAY T» 1973

o
MUTAY (OGN
Fuf (C-8)
¥ lozos

lb.Eh
14,45
22+l -
18,68
Iﬁigﬁ
lﬂqﬂ? .~
lﬂnﬁﬁ

Gt e B
'--lfl“ tﬁt-.'f:il
iouny
1é.5i
22,0
1.yt

Cike D
{2 B -a}
lﬁvﬁﬁ
“3eV3
Lu.ob
l“o?b

23



HOS] NEDEATED ASSAY KLPON) SHEET

CONPOUNDE FLM T1o4Y - UnBANIZME BALMUNCLLA TAlbd
DUSE LEVELI LOW = £.7% Mu/alb

------

THEATMENT 1 IN ¥I¥Ur URALs DUBACUTE LAIE S14RTLUS MAY Ty 1973

A i C &
i TOTAL NU. MUTATIUN
ANTMAL RA CHY X TUTAL CFU K - AUTANTS A Fiit SCrty
NUMBER LOET/GLoNE  T1Oeasliom, o dbkesL.om s iuee
1 52410 © 8e88 Y400 boue
K- 3% By Dabll 600 l.o1
'3 *d-ﬁu falas lj_.-ﬂﬂ {.-t}-‘?
4 4G a2y S % 4 "9 bl 1.7
5 3180 ba 3l T 19.00 2413
& 30Ty Seld 19.50 3.7}
1 3680 N 16,00 e.el
MO, OF AREMALS Lublats ! :
NOe OF CUNTAMINAILD EQUALL "1
ToTalL {:Fu GUT UF RANGL euUALS -
OLa ToLs € ColL« W
{h lurss (% 10ed) {4 lyue-#)
MEAN Ba5Y TLE Tledy
FANGE : R 15T . iddiu ' 2.6
HEAA E.i;sﬁ 1':' G el
MIN  ° Geid u.ﬁu o)

ND OUTLIENS



STOP

HUST KEGIATED ASSAY REPURT SHEET

EOMPGUNDY FDA T1-49 URRGANISMI SALMON:LLA TAlSS:

QUSE LEVEL? INTEWMELIATE - 27u90 M/t 8

TREATMENT1 IN YIVOs GdAL» SUBACUTE CATE STASTED® HMAT 7o (973
b Y c D
- TQTAL NO. MUT LT 0N
AN TMAL HaM CFU K TOTAL CFU X MUTAMIS X FiE GBI
NUMBER 10E7/D em T10€8/100Mi  LBEO/LegMmL R Ibesy
1 33,10 5452 "l 1.61
& Iv.hp by Y@ L7
* 43,50 8. 08 11,00 oot
& T2e20 . 12403 1400 1.1
5 §¥400 - S 51 B ‘.00 1.0m
? 86460 Yok - ie.00 SR T
NO, OF ANIMALS EuvaLs t

NO, OF CONTAMINATED E£ulAi s 2
TOTAL CEY QUT OF RANGL ERUALS

oL o oL, C CaLe. D

(X 13Lnm} (X 10ed) EEREL T
mb AN Bal2 348 1.87
RANGE b, 52 3. 00 v s
HAX . 12.43 iva00 1456
MIN GG T HehiZ2 Ye 0D ' 1.8

NG CUTL FERS

25



o o i R P i Rt

sToP

——r A —— —— —— § =

MOST HEDIATED ASSAY

CORPOUNDY FOA T1-49

DUSE LEVELI Lub =~ 279,00 MU/x®

TREATMENT: IN VIVOs OHALY SUBACUTE

it B

ANIMAL, kAW CFU X TOTAL CFU X
NUMHEN JOET/0.eML T 1BEBALL DAL

1 &yl T2

2 %0 B £.80

3 Bl 28 FGaD2

4 89,510 11454

- 61,80 foe20

& 4holc: "TevB

L4 3T, 40 B.23

N0, OF ANIMALS tQULLS
HZ, OF CONTAMINATED EQUAL~

I

TOTAL ‘CFU OUT OF RANGE LhUhLb ;

NO OUTLIERS

LOL .

th 1066}
ME AN B.52
WG 535
MAX 11,58

REPORT SHEET

L
YOTa N
MUTHNTES X

12€0/k. 0kt

T.00
lﬂtﬂﬂ
16200
;ﬁ.ﬂﬁ

qnﬂ?
‘G006

*iﬂﬂ

Ci. &

{x 10E®)

9.5?
IE.EE
14480

4,00

ORGANISMI SALMONLLA Tals3.

DATE STARTEGY MAY T4 1973

2
MUT AT 0N
F-i- Cra}
r iﬂt ~i

1.04
i.wf
1.40
1.21

QHE
1.17

8%

€ue D
{x fug-s)
111

o d

!-4?

54




&

i HOST MEDIATED ASSAY REPORT SHEET

5 COMPOUND: FDA 71=49 | ORGANISM? SALMONELLA Ge46
DOSE LEVELI MEGATIVE CONTROL - SALIME

TREATHMENT! IN VIVO+ ORAL, ACUTE DATE STARTED: NOVEMBER 29, 1972
A B ¢ D

TYOTAL MO, MUTATIGN

ANIMAL RAW CFU X TOTAL CFU X MUTANTS X FRE (Lrs8)
NUMBER IDET/ 0+ BHL, TOES/ L+ 0ML L10ED/).OML X logE~s
1 30.40 5«07 5.00 «Ug
2 66450 11.08 .00 » b
3 51.20 B.53 - heQD v 57

q 61.70 10.28 - 5,00 A9
5 62.70 1045 3.00 s
.1 42,40 Tell & 00 -1
7 911D 15.18 600 + 140
. 8 T1.50 11.%2 3:00 seD
9 Fi.00 13.10 - Ha0 . »3l

NO« OF ANIMALS EGUALS 9
NG OF CONTAMINATED EQUALS i

coL. B CoL., C Cole D

- {x 1oEa) {X 10E0} (X 10E=8)
MEAH 10.31 ' L3 L 49

RANGE 10412 3.00 .74

MA X 15.18 6,00 55

MIN a7 3.00 25

.. NO QUTLIERS
STOP

1.



HOST MEDIATED ASSAY FEPORT SHEET

COMPOUNDI FDA T1=49 ORGANTISME SALMONELLA Gwide
BOSE LEVEL! POSITIVE CONTROL » DMN » 100 MG/KG
TREATHENTY IW VIVO:s ORAL, ACZUYE DATE STARTED! NOVEMBER 29y 1972
. TOYAL HO. MUTATIGH
ANTMAL RAW CFU X TOTAL CFL X MUTANTS X FRE (Csu)
HUMBER 10E7/D 0L 16E6/7L.OML 16E0/1.0ML X 1pE=i}
1 51.90 Byb5 115400 13.76
e - bOsTO 10412 SRR P ' Yo
3 61l+30 1822 T 138.00 13.51
i 51a40 8407 151.50 17463
8 b TR ' o Tl a 140490 1g.92
(43 31T HadB 111,09 €lalis
7 a5 0n 5ati2 130400 21.97
& 61420 o fba 28 102,00 - 10.008
4 TO.TH 15,23 14a.00 11eln
i LT PRSI 6+80 136,00 1559
NG« OF ANIMALS EQUALS 14Q
oo GOl B - . GRL. € ' CoL. D
" {X 1O0EER) EX 10E0} {4 10e=-8)
MEAN _ f.68 124,30 15,32
RANSGE : - HBa00 : 53.00 12+23
MAX 13,28 151,00 2le87

MIn 528 . 9a.00 .69
ioP . L

28



. 5TOP

HOST MEDJATED ASSAY REPORT SHEET

COMPOUND! FDA T)w49
DOSE LEVEL! LOW = 2,75 HG/KG
YREATMENTT IN VIVO: ORAL, ACUYE

A B

ANTMAL RAW CFLUH X TOTAL CFu X
HUMBER I0ET/0+6M 10E8/L.0ML

1 B4+ 7D 10.78

2 51.90 B8+65

3 W0.20 6,70

4 38.20 6. 37

L) 37.00 617

6 39,40 a7

T 3T <61 ba2?

NG, OF ANIMALS EQUALSY 7
N0« OF CONTAMINATED EQUALS 2
SAMPLES WITH ZERO MUTANTS EGQUAL 1

COL. B
{x 10E8)
MEAM 7436
RANGE o2
HAX . 10.78
MIN bel7

NG GUTLIERS

ORGANISMI SALMONELLA G=4&

DATE STARTED: NOVEMBER 29, 1972

M ]
TOTAL HO. © MUTATION
MUTANTS X FRE (C/B)
10E0/1.0ML X loE=8

5.400 R L]

Te0O +81

b}l -1

- Uy i) N -Lp
14.50 227
12,106 1.83

He(D « 80

Col. € CoL. [
{X 1nEQ) ixX j0E=8)
729 1.06
10.00 J.81
14,00 227
.00 B i“ﬁ

28
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HOST MEDIATED ASSAY REPORT SHEET

COMPOUNDT FUA 7T1=49
DOSE LEVEL! INTERMEDIATE = 27,50 HG/KG
TREATMENT? IN VIVGs ORAL, AGUTE

A e IHH.B c

- TOTAL =0,

ANIMAL RAK CFIt X TOTAL CFﬂ X MUTANTL X
RUMBER lﬂE?fﬂiﬁﬁL LOEB/L DML 10EQ/L, oML

i G170 1528 G000

2 aGg.06 - - 13,33 - . TeDg

3 S2.+50 Selz - 2400

5 Bi.28 Te 20 300

b 2,70 0 " 1DeHH B.00

G 40.20 Bs 70 5.10

7 51l.6() E.60 8«00

) L W00 - - 11473 : 6490

N0, OF ANIMALS EQUALS - A
TOYAL CFU QUT OF RANGE EQUALS 7

coLe B Col.. C
e ofK 1DEE) (X 10EQ},
MEAN 7 5,85 4,88
, RANGE. SRR Nt 6200
S MAX i 15,08 8400
MIN 5e42 2,00

NO OUTLIERS

Bl e p—— NI N IR e ek A b e

ORGANIS'Y? SALMONELLA Gedb

i4
MUTATIGN

FRE (CrB)

X IoE~3

20
2 D2
v o7
ol g
s
« T
35
el

Col.e D
AKX J0E=a)
ohig

&7

» 93

vith

DATE STARTED! NOVEMuER 29, 1972

30



- 4TOP

el e =R

HOST MEDIATED ASSAY REFORT SHEET

COMPOUNDS DA T1=49
BOSE LEVEL! LDS = 273,

00 MGE/KG

TREATMENT! IN VIVO» ORAL, ACUTE

A

ANTMAL RAW CFU X
NUMBER 10E7/0+6ML,

40.80
40«30
51.40
bl.10
B7+20
J6 LU0
60«20
97.1¢
bi.up

O O LN LT

NO. OF ANIMALS EQUALS
TOTAL CFU OUT OF RANGE

MEAN
RANGE
MAX
MIN

MEAN
RANGE
MAX
MIN

TOTAL CFu X
10EG6/1.0ML

6.680
672
Be57
10.418
11420
607
10.1%
16418
6+90

@
EQUALS 1

Gl B
(X 10E8)
920
10412
16.18
6s07

OAGANISH: SALMONELLA Geig

DAYE STARTEDS NOVEMBER 29, 1972

1 (A}
YOTAL HO, MUTATION
MUTANTS X FRE (C/6)
10E0/140ML X 10E=8

4400 -1

3«0 T ]

© Bl : « 8
- 6«00 « 59

Sa 00 oS

iuﬂﬂ -16

500 49

Ha 30 s 7

500 . «B7

Col. € Cobs D

(X 13E0) {X §0E~8)
4,56 vol
5.00 T
6.00 BT .
1.00 v16

* SUMMARY WITH OUTLIERS REMOVED

COL. B
i{xX loEs}
9,97
Q.47
18.18
GeT2

CoL. C CoL. D
(X 10E0) {X 10E-8)
h.86 + 50
S.00 vi2
6. 00 09

.00 oS7

3



- ToP

HOST MEDIATED ASSAY FEPORT SHEET

COMPOUND: FRA T1~49

DREANISHT SALMONELLA G=i6

DOSE LEVEL! NEGATIVE CONTROL = SALINE (SUUACUTES)
TREATHENT! IN VIVOs ORAL, ACUTE

AW IMAL
NUMBER

Wi DU AR

RAW CFU X
1GET/0 e &MY,

51«10
- bleul -
Thueteld
6l .20
R2,u0
Bl.l@
BE2.40
LY
a1 «84

NO. OF ANIMALS EGUALS
NG, OF CONTAMINATED EQUALS 1

NG OUTLIERS

MEAH
RAHGE
MAX
MIN

8 -

TOTAL CFU X
- 1OEB/Y e DML

a2
“ 3D.23
1177
10.7¢
13.82
13.502
13473
5.17
GedD

9

o . tDL' B

“tx I0E8)
1031
8465
13.82
e L7

DATE STARTED! DECEMBER 8¢ 1972

TOTAL 0.
MUOTANTS X

10E0/1.0ML

L
T B a00
= 5 +30
B.00
& .10
O30
Gl
LA H
10+

. CoL. C
(X 100}
5.89
6.400
1G.00
B.00

H
MUTATYION
FRE (C,’3)
X LQE=e

+5HY
(=3t
e,
e 75
st
57
Lt
1 « 55
L85

Cole U
{X 10E=8)
«51

Y560
1.69

29

32



HOST MEDIATED ASSAY REPORT SHEET

COMPOUND? FTA 7149 ORGANISM! SALMONELLA Gedo
DOSE LEVELY POSITIVE CONTROL = DMN = 100 MG/KE (SUBACUTES)

YREATHENTI IN VIYOs ORALs ACUTE - - DATE STARTED?! DECEMBER 8¢ 1972
: TOTAL wi, MUTATION
ANTMAL RAW CFU X TOTAL CFu X MUTANTS X FRE (CrB)
NUMBER 10ET/0.6M.  LOES/1.0ML  LOED/1.0ML X LpE~3
1 Ti,. 20 1237 10&6.00 GedT
a G280 : 15.47 : 24,00 T
X Bt 00 18,67 - B0 Gl
.t e lD 1G85 185,00 13430 y
5 - 192.80 - - 1703 1ép.ng FPRE
b 181.00 .17 154.“& Beli)
7 103.30 1722 112,40 : Gabl
# 93«40 . --- 1Bel? : 158 4 1} . lgely
&

Tu.20 12.57 - 120400 e T

NO. OF ANIMALS EQUALS G
NG, OF CONTAMINATED EQUALS I

s COLe B - - - COLe C - Cole D
% $0E8) (X 10E0) (X )0E=8)

, ME A | 15.74 131,89 8o
| RANGE 19,50 C62.00 Bl
MAX 30,17 160,00 13,36

MIN 10.67 96,60 5410

"% GUMMARY WITH OUTLIERS HEMOVED

toL. 8 CoL. € Cols D
(% 10£8) (X 10£0} (X L0E=8)
MEAN S 16e36 130428 Betrl
RANGE 19,50 62,00 B (4
MAX . . 30ei? 160,80 10,15
MIN v 10067 . 88,00 5ol

STOP

33



Y HOST MEDIATED ASSAY REPORY SHECT

COMPOUND: FDA& Tl=u9 ORGANIS4! SALMONELLA Gr4é

DOSE LEVELS LOW = 2.75 MG/KG

YREATHENTE In VIVDs ORAL, SUBACUYE . DATE STARTED! DECEMBER 8¢ 1972

' TOTAL b, MUTATION

- ANIMAL RAW LFU X YOTAL CFU X HUTANTS X FRE {L/B)
- KUMBER 10ET/0e6ML  1DEB/7E.0M.  10E0/L.OML X ApE=b
N | 33.80 BaW.50 14,00 2455
2 D250 - T'L. ) ‘00 LBl
.3 6h.10 10,85 T 16450 Led7
L EB-EI{] Be33 50 . v 23
L+ 52.70 RaTl 1200 Led7
T Hd.on 11.33 T+i:0 B
& ha 006 - o Ta00 : . 16.006 ' 2¢2Y9

O, OF ANIRALS EQUALS a
MO, DOF COMTAMINATED EJALS 1
TOTAL CFU QUT OF RANGE EGUALS 1

- COke B - -, COLs € Cole U

.  {x LCGES8) 1X 13EG) (X 10C=8)

MEAN - ' 8.38 I2.13 Le5d
RANGE - - B.i8 15,00 a3
MA X Li.80 19.00 2ebb

MIN Ba42 4,00 L63
NO OUTLIERS : e .



STOH

HOST MEDIATED ASSAY REPORT SHEET

COMPOUNDS FIA 71-49 ORGANISHE SALMONELLA Ge46
DOSE LEVEL! INTERMEDIATE = 2T7.50 MG/KG

TREATMENTY IN VIVCe ORAL, SUBACUTE DATE STARYED? DECEMBER & 1972
A -8 ¢ o
TOTAL KO, MUTATION
AMIMAL RAW CFU X TOTAL CFU X MUTANTS X FrEE 1C/6)
NUMBER IQET/G+GHE - lﬂEﬂfl-ﬂHL_ 1EEﬂf1.HHL_ X loF=8
i 32450 Deh2 24010 w7
2 ??nﬂﬂ : 1301? ’ ‘ ﬁtﬂﬁ s 45
5 9T 40 16.,23 - £ 020 T
i 35.40 bhaSf 2:G0A +91
Y 91.400 15.17 0 12.00 « 79
4] EJa30 10,6% b« 010 « 50
T

114400 19.00 12,00 O3

NO. OF AMIMALS EQUALS 7
NOs OF CONTAMINATED EGUALS 2
TOTAL CFL oUT OF RANGE FQUALS i

Col. B CoL, € Col. D

Ce e - X LUESY - X 10E0} (X L0E-8)

| ME AN T 1Z.08 ©T.29 . w0}
. RANGE 1356 16.00 v 24
: MA X . 19,00 : 12,060 + 31
MIN Set2 2.0 37

NO QUTLIERS

35



HOSY MEDIATED ASSAY REPORY SHEET

COMPOUND; FDA Tl=49 ORGANISHE SALMONELL? Ge4d
DOSE LEVELS LD5 = 275,00 MG/KG

TREATMENT: IN VIVO» ORAL, SUBACUTE DATE STARTED! DECEMBSR 8+ 19?2

A B c b
TOTAL HQ. MUTATION
ANIMAL RAN CF ¥ TOTAL CFU X MUTANTS X FRE {(C/H}
HUMBER LOET/70«GML LOEG/ Y. OML L0EO/L.OML X lot=g
i 4).20 6,87 T+00 1.02
by 2 91.80 15.39 64110 - 59
: 3 3910 Bab2 By 00 1+:23
5 T4.20 1237 10.00 +81
O S4.30 BaT2 BeNQ e 87
: 7 42480 Tald 4400 156
a8 64,00 1067 4.00 «37
K & BlaT79 S.i2 10,60 110
NG OF ANIMALS EQUALS 9
+ NO, OF CONTAMINATED EQUALS 1
toLe B CoL. ¢ CoLs O
. (X 10ER} (X 10EQ) (X 10E-8)
P MEAN 9.70 6478 276
. RANGE, 9.58 6,00 b5
MAX 15.30 10.00 1,23
2 MIN 5.72 4,00 57
i NO OUYTLIERS
57T0P

 — R e e E L L L Ll i e

30




~ - STOP

N L e T N S

HOST MEDIATED ASSAY REPORT SHEET

COMPOUND: FDA Tiey

DOSE LEVEL! NEGATIVE CONTROL = SALINE

TREATMENT? IN VIVOs ORAL, AGUTE

A

ANIMAL RAW CFU X
NUMBER 10ES/ L« OML

800.00
240.00
350.08
1400.00
L00.60
600.00
1400.08
1100.20
400.00
23056.00

(=TT R e G B T

[

TOTAL
NO» OF ANIMALS EQUALS
MEAN C/MEAN B =

MEAN
RANGE
MAX
MIN
NO OUTLIERS

B
TOTAL CFU
SCREENED X
10E5/1 4 OML

+80
w24
+ 35
1elt
50
+« 50
1.40
1.10
1]
3030

10,09
10
4,06
COL. 8
(X 10E5)
1.04
3.06

3.30
o 20

ORGANISHE SACCHAROMYCES D=3

DATE STARTED? OCTODER 27e 1972

c
TOTAL
RECOMS INANTS
/16 OML

3.00
(1 1
S 00

- T

5+00
500
4.00
5.00
H,00
Te010

ti1.00

CoL, T

(X 10EQ)
4,10
7+00
7.00
Q.

&
RECOMB/CFU

SCREENED X

10E=5

375
Da
B:57
2.80
1G.00
10.90
2+86
.55
19.00
2el12

- ColL. D
{X 10E=5}
547
I0.G0O
108.00

37



STOP

HOST MEDIATED ASSAY REPORT SHEET

COMPOUNDS FDA T1=4%9 ORGANISM: SACCHAROMYCES O=3
DOSE LEVEL: POSITIVE CONTROL = EMS = 350 MG/KG I.M.

TREATHMENT: IH YIVOr ORAL, ACUTE DATE STARTED: OCTOBER 27 1972
A B c B
ToTAL CFU TOTAL RECOMB/CFU

ANIMAL RAW CFU X SCREENED X RECOMBIMANTS SCREENED X
HUMBER L0ES/ L. OME 10ES/1.0ML /1 CHL, lLye=%

1 30.00 43 24.00 05.81

2 330.9¢ P . 28400 84,85

3 12700 13 _ - 3G LG 283,40 *

< 2U40.00 s 24 - 20.00 83,33

5 ago.00 + B0 19,90 3. 75

) 170000 £.70 18.00 “1p.59

7 700408 «T0 25.00 5 T1

8 520.00 B2 16.00 3077
TOTAL §.05 186,00

NO. OF ANIMALS EQUALS 8
NO, OF CONTAMINATED EQUALS 1
TOTAL SCREENED OUT OF RANGE EQUALS 1

MEAN C/MEAN B = 38,37
CoL. B CoL. ¢ CoL. O
(X 10E5! (X 10E0) (X 10E=~5)
MEAN 64 23,25 7604
RANGE, 1e57 20,00 272488
MAX 1.70 36,00 283246

MIN 13 16400 10459

® SUMMARY WITH OUTLIERS REMOVED

MEAN C/MEAM B £ 31,78
CoL. B coL, € Cok. D
{X 10E5} (X 10EQ) X L10E-5)
MEAN 67 2t .43 HGekl
RANGE lalkio 12.00 . TisZly
MAX La70 28,00 Ba4.05
HIﬂ saf i6.00 1059
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HOST MEDIATED ASSAY REPORT SHEFTY

COMPOUND: FDA Ti=u49

GOSE LEVEL: LOW = 2.75 MG/KG
TREATMENT: IN VIVOe DRAL, ACUTE

ORGANISME SACCHARUMYCES D=3

DATE SYARTED: OCTOBER 27s 197¢2

A B G D
TOTAL CFU TOTAL RECOMB/CF
ARNIMAL AW CFU X SCREEZNED X RECOMHIMANTS RCREENED X
NUMBER lﬂﬁﬁfllnﬂk lnﬁﬁfi-ﬂHL /1+0ML 10E=5
i 600.00 «80 g.08 15,00
@ 1530.08 1.93 L0 2.07
3 450.00 45 J.00 Aata?
i 700,00 !?ﬂ - lliﬁﬂ 15!?L
5 o03.00 990 B.0D0 Ba 9
[+ 120090 120 T«020 ha83
?_ EHGIEE velh lﬂlﬂﬂ "i.l.-b? L
8 2000.00 =00 .lugﬂﬂ T
TOTAL B.02 Gbhe 00
NOa« OF ANIMALS EGUALS
TOTAL SCREENED OUT QFIRﬂNGE EﬁUﬂLﬁ 2
MEAN C/MEAN B = 8.23
col. 8 CoL., C Col.e D
{X 10ES) X 30EQ} (X 10E~5)
ME AN 1.00 B.25 12.86
RﬁNGE L P S 11,00 35959
MAX 2+00 14,00 4leG7T
MIn s 28 Sa.00 2e07

* SUMMARY WITH OUTLIERS REMOVED

MEAN C/MEAN B = 7.20
COL. B CoL. C Cole D
(X 10E5}) (X 10EQ) £X 10E~5})
ME AN 1.1} B.00 BeTh
RANGE 1.55 11.00 13408
MAX 2,00 i4%.00 1571
MM +45 3.00 2407

- ‘STOP
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HOST MEDIATED ASSAY REPORY SHEEY

COMPOUNDS FDA 71=49 ORGANISM: SACCHAROMYCES Dm3
DOSE LEVEL? INTERMEDIATE = 27.50 MG/KS

TREATHMENT: IN VIVOe ORAL, ACUTE DAYE SYARTEDT OCTODER 27» 1972

[N |

3 T

£

A 1) c O
ToYAL CFU TOTAL RECOMyACFU
. ANIMAL RAW CFLF X SCREENED X RECOMBIRNANTS SCREENED X
HUMBER 1ﬂE5’1-ﬂHL 10ESL/1 4 0L, F1+0MHL 1gE=5
| 810.00 «B1 17.00 2099
2 280000 2Bl 14 .00 5w OO
3 14%80.00 Lk 16.00 listS
% L2000 ab2 8.00 15,04
b 270.00 27 13.00 37.04 -
6 1700440 1.70 12.00 Telo
7 B60. 00 v 56 .00 16,07
8 1600.00 1.0 13.00 Bald
TOTAL 9.56 99,00
HO. OF ANIMALS EQUALS #
hCe OF CONTAMINATED EQUALS |
YOTAL SCREENED QUT OF RAMGE EGUALS
MEAN C/MEAN B = 10,38
CoL. B coL, C Cot.e D
(X 1DES} (X 10ED) (X 10E=%5})
MEAN 1.19 12.38 15459
RhNGE 253 9.00 3204
MAX 2+80 17.00 3708
MIN .27 8,00 5400
* SUMMARY WITH OUTLIERS REMOVED
MEAN C/MEAN B = 9,58
CoL. B CoL, € CoL. D
(X 10E5} (X 10E0) {X 10&E=5)
MEAN 1.33 12.7L 124503
RANGE Ce38 G.00 15.99
MAX Y1 17.00 2099
MIN w2 B.00 5«00
SYOP
&0



. .STOP

HOST MEDIATED ASSAY REPORT SHEETY

COMPDUNDE FBA 71-49
DOSE LEVEL?! LD5 = 275 MG/KG
YREATMENTS IN VIVGs ORAL, ACUTE

A B

YOTAL CFU
ANIMAL RAW CFU X SCREENED X
NUMBER 10ES/7) «OML I0EL/L .« OML
1 1570.00 1,57

e 1RC0.00 1.80

3 1200600 1«20

& 1E00.00 ‘1460

5 2600.00D 2+60

& 400.00 w0

7 730.00 o T3

8 2200.00 220
TOTAL 12+.10

MO+ OF ANIMALS EQUALS 8
NC. OF CONTAMINATED EQUALS 2

MEAN C/MEAN B = 18,22
¢oLe B
(X 10ES}
MEAN 1eS1
RANGE 2.20
MAX 2460
MIN 40

ORGANISM! GACCHAROMYyCES [=3

DAYE STARTER: OCTOBER 27 1972

t
TOTAL
RECOMBINANTS
/1+0ML

19,98
22400
20.00

. 17.00

2450
18400

16,00
2400

160,00

CoL. €
{X 10£0)
20,01
&,00
24,00
16.00

il
RECOME/CFi
SCREENMED X

10E=5

1z+10
lie2
lg.o07?
15.63

Guldd
45400
21.92
Loa=21

CoLs D
(X 10E=5}
17T« 33
35.77
4500
3,23

% SUMMARY WITH OUTLIERS REMOVED

MEAN C/MEAN B = 12,14
CoL. B
(X 105}
MEAN 167
RANGE 1.87%
HAX 2460
MIN + 73

CoL. C
(X 15E0)
20.29
8,00
24,00
16.00

CoL. ©
(X 10E=5)
1338
12.69
2l.92
Q23
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HUSY MEDIATED ASSAY WEEOMT SHEET

COMPUUNDY FOA Tleay - |7 OMUANISMI SACTHANUMYGES D
BOSE LEVEL: NEGATIVE CUNINOL = SALINL IBUBAGUTE)

THEATMENIS IN VIVOs ORALs AGUTE VATE STARTERI MAY To 1973

. 8 c L}

T0Tal CHU YOTAL vk CUMB -/ CFU
ANIMAL RAW CFU X SCHEENEDTX  RECUMG INANTS  SUREENLD X
MM b L1OE%/ L L OMi LOLo/ 1. unL FLeGMi. LUl -5
l bat,u0 e 4,00 Suod
¥ 13,00 ot i 2ebu “, 23
R B0c. 0y 50 e 00 Se¥
: 167,99 o7 S4B 580
9 Bliy,o0 +H1 3400 Antr¥
b é1u,00 ol l.00 Sl
7 433480 o4 csdtt *alel
8 Llgu. o leld 004 o ib
TOTaL 941y 23.00
NO, Of ANIMALY tWuaLS o
TOTAL SCHEENED QU UF RANGE BUUALY
MEAN C/7MEAN B = D]
COLa T QULe C COL. U
(R vl (R Teel u iue -9}
MEAN e Cebl 4.0t
HANGE of L o G4 Suba
MA K lei2 Selr Bre 4
MIN Ly 1490 Satd
T OSURMARY wiln QU1 LERS REAUVEL
HEANM C/HEAN B = bufs?
CULe I LoL. & CoL. ©
(X 10es} (X 1GEU} LA bue-5)
MEAN ekl del 440
HANGE A 3e0l 2a24
el K !-_ll_‘: Bali ba 98
MIN 43 HY: 369
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1OP

RUST MEDIATED ASSAY HEPUNT SHEET

11111

CUMPOUNDY TDA Flowy

DUSE Lt?tL; PUSITIVE LUN[HUL - tHh - dnuy

.........

HG/ug e

UATE STARILUS WAV To

A b o
tuTal Cku TOTaL
ANTMAL HAM TrU X SCHEENEDTR  #ECTMBINANTS
NUMEEK  10ES/ICOML  18eB7I.UNL 71eoM
1 537,00 % 42408
¢ 140400 oth 38490
3 &82. 0D NI AT. 00
. 540,00 94 56,00
] 912,68 e ble0d
6 388400 «39 48,04
L 817,90 g b7e00
A GaT.ud sl A% Y
& ﬁl‘:{}-ug .5{ d?n_ﬂﬂ'
TOTAL 3085 425,00
NO. QF ANTMALS £QUALY Y
TOTALTHCHEENED QUL UF HanGh Eulads !
MEAN C/MEAN B = T TS
CUL . - CoL. €
' . (X loch) (X §0L0)
ME AN T Teen 4.
o5e gho0
STy WYl 61,00
: 31400

Mmin -3?
NO OUILTERS

UHUANLSME SACCHAVORTLES bws

(SUBLGUTE !

(973

V)
SECOMY - CFU
hLPﬁtHEU X

ILF*“

.l
9,45
b, 91
1v3, 72
“bBty, 8Y
ldJ-fl
h‘ ‘??
L PY AL
r1 lu

CLL. B
A LOR =)
fhazul
2 a38
1314
31ad3



HOST WEDJATEQ ASSAY REPUKY SHEEY

COKPOUNDT FUa T1-4Y

DOSE LEVEL:

THEATMEN]

ANIMAL
NUMZER

NS, T IF SRS S

TUTAL

MO, OF ANIMALSLS ERUALS

TOTAL SCREE

MEAN C/MEAN

NG GUTLIERS

LOW = 2. 75 MUZAG

IN VIVOs ORAL» SUBACUTE

HAW CFU X
1UEs /1y om

51?;'@@
492,00
*bftuu
AB0.UU
Tas. 04
1366, 08
JﬂH.UD

B

Toteae, CFLU
sCrEENED K
10eh71adm,

-3?
ok
nﬁT
-QH
. f
ls _
-Jl

hetl

f

NED UUT GF RANGE EQUALS

H =

ME AN
RANGE
AR
“Iﬁ

e )3

CoLas -

IA luta}

-&J
I-UJ
i.db
Tsd}

UMGANISMS SACCHAKOHYCES,

UALE SIAKIED!

L
TOTAL

HtLUHﬁIHAﬂ?h

fl y ONL

5,00
3,00
ALl
G 00
- Htﬂﬂ
w a0 0
400

39480

COL . ﬂ
ix lﬂLUl
:l-bf
Q.Uﬂ
?-UH
3400

BAY Ty 1%13

1]

e GUMBSCHU

SCHERNLD ™ X
lut“‘

Y.03
b.lﬁ
B 5:
xa.

,u.a:
b, 0
12099

EQL- ?

(5 15t-3)
Wty

h oYy
Iﬂ-??
ﬁllu

-3

a4



HOS Y NECLATED ASSAY HEFORT SHEET

DOSE LEVEL} [NTEWNEDIATE - £7.n0 MG/xG

IHEATMEN]Z IN ¥IVUy URALy SUBACULE

A [+

TulAL CFU
AN1MAL Haw Cru X NOHEENED X
NUMER 10£5/1. ML 10571, 0kL
1 Sl2epy "5l
.2 EY%.00 T
4 bis,ni +B2
4 Bal,ou L85

- KXY . 3%

b B85 GG » B8

7 Bée Ul -y

: 922,00 R
10T4L ' By bl

NGO, or ANIMALS rlUALY

IUInL Scuttnhu uut ur Hnnht Eaualy

MEAN C/MEAN B = lde ol
COLs -
(X 10En
' Htﬁﬁ ail
HII.E*E[. PREE )
BaA « e
1M L)

NO DUTLIEH:

UKGANISMI BACCHAKORTLES 0~

UATE STAKIEUD MAS 74 1513

c
TATAL
RELO=H I NANTS

7140M0

(8400
10.00
8,00
ia, uu
B.0U
b
&, 0u
?.#B

Ti.00

LOLe &
¥ lﬂEUl
ﬁtﬂﬂ
i0.0v
f5.00
§e00

o
rLCOMB CFy
BCAELNED R

lur-a

14,64
14.-}{
Fr. 5
1a,.27
FE O
“Lelb
4,04
I

Ly W
{57 1o -9)
L

1 .00
di-!#
*.f‘t

45



Husl ﬂtulnrﬂﬂ AS3AY 1t#uu1 SHEE]

CONPOUNDE FUA 71-49 UNGANIDHI SACCHARUMICES Umg

UOSE LEVELS LDD » 21345 MG/16

TREATMENED iN YIVOr UNAcY SUBACUTE  BAIE STANTEUL MAY Tv ;973
A B C U
taTay Cru TOTAL ~tCuns CFu
ANTMAL HAW CFU X SCREERED™R  RECOMBINANTS ac«hzﬂtu A
NisMOES Lokl Gk 10t>/1a0ML Fla0My 1UL
!, : -’Hf*“ﬂ --’i "G00 ’ ]u’;ﬂd
2 ﬁbﬁoﬂﬂ -‘Eb Brﬂu lf«-ﬂﬂ
| 3bu.0y 30 1i.00 30450
4 bed,ub ob “T.00 10,85
5 dlz.vo e U -~ BeD® Ea.2y
6 4000 b0 eny 2400 izeou
7 32840 32 Ve0i 2tars
6 s14.ub 251 18409 17040
TOTAL 3.6t 62, 00
NO, OF ANIMALS EbstuaLb :
TOTAL SCHREENED WUT OF KaMut £UUALS o
MEAN C/MEAN 8 = oo
COL. = T UL, € CULe U
: {3 luc) (X 10l {A “lok -5y
HE AN . YL sl e
Rttt ' vid Tebu 19.¢0
Vi X + bé 11400 3. 26
AIN 31 0 Tag00 1v. 5

ND OUTLIENS



3. ﬂftagenefics
a.  Inyivo
(1) Acuze study
. _ There were no aberraticns observed in
the test groups. The negative control group animals also exhibited na
aberrations. The expected severe chromosomal damage due to the action of
the positive control compound was seen. The mitotic {ndices were within
rormal Timits.
{(2) Subacute study
Thera were no aberrations ocbserved in
either the test compound groups or in the negative contro) group. The

mitotic indices were within normal limits.

b. In vitro

The negative control group showed no aberrations
as did the low level compound test group. Both the medium and high levels
of the test compound exhibited 1% of the cells with bridges. The positive

control group contained 15% of the cells with aberrations.

@ BIONETICS
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CYTOGENETIC SUMMARY SIjEETS
CONTRACT FDA 71-268
COMPOUND FDA 71-49

ZINC SULFATE

48



Bt

COMPOUKD FDA 71-49
ZINC SULFATE
ACUTE STUDY

METAPHASE SUMMARY SHEET

% Cells % Cells % Cells 7z Cz11s

_ Dosage No. of Ho. of Mitotic with with Other with
Compound {mg/ka) Time*  Animals  Cells Index %axx Breaks Reunion Aber, ¥* aber.
Negative Control saline & 3 130 4 Q 0 0 Q

' 24 3 150 5 0 0 0 0

48 3 150 7 0 Q 4] 0

Low Level . 2.75 6 5 250.. g 0 0 0 0
24 5 200 4 0 0 0 0

43 5 250 3 0 0 D 0

Intermadiate Level . 27.5 6 5 250 9 0 0 0 L
24 5 250 4 Q 0 0 0

48 5 250 7, 0 0 0 ¢

LD5. 2756.0 5 5 250 ] G 0 0 0
. 24 5 250 0 0 0 0

48 5 250 6 0 _ 0 0

Positive Control TEH 0.3 48 5 250 & 0.4 27 14(a) 21

*  Time of ki1l after injection {hours).
** Cells that have polyploidy (P}, puiverization {pp), frangnts (f) or greater than 10 aberrations (a).
% ¥ of cells in mitosis: 500 cells observed/animal.




COMPOUND FDA 71-49
ZINC SULFATE
SUBACUTE STUDY

METAPHASE SUMMARY SHEET

% Cells

: % Cells % Cells % Cells
Dosage* No. of o, of Mitotic with with Qther with
Compound {rg/ka) Animals Cells Indax % *%* Breaks Reunion Abap  ** aber.
Hegative Control saline 3 150 8 0 ! 0 0
Low Level _ 2.75 5 250 5 H 0 0 a
Intermediate Level  27.5 5 250 : 0 e 0 0
" LDs - 275.0 5 250 6 0 0 0 0

*  Dosage 1X/day X 5 days.

** Cells that have poiyploidy (P), pulverization (pp), fragments (f) or greater than 10 aberrations {a).
500 cells observed/animal.

*k* % of cells in mitosis:

oS




Compound

Low Level
Medium Level
High Leve)
Negative Contrel

Pasitive Control
(TEM)

*Cells that have polypleidy (P), pulver{zation (pp}, fragments (f) or greater than 10 aberraticns {(a).

¥*% of cells in mitosds: 200 cells ohserved/animai.

LS

Dosage
{mcg/m1}

0.1

1.0

10.0
saline

Q.1

Mitotic
Indax

1

COMPOUND FDA 71-49

Na. of
Celis

100
100
100
100

100

ZINE SULFATE
ANAPHASE SUMMARY SHEET

% Cells _
with % Cells % Cells % Cells
Acentric with % Muitipolar Other wit
Frag, Bridges Cells Aber. * aber.
0 0 0 ¢ 0
g 1 0 0 1
0 1 4] 0] 1
0 0 0 { 0
3 12 0 t 15




4, Dominant Lethal
a. Acute study
In general the fertility index was lower in the
experimental groups throughout the weekt, reaching significance in wesk 4.

Significant decreases ip average implantations at week 2 and corpora iutea

at week 4 were seen in the low dose group when compared to the negative control.
Significant increases in pre-implantation losses were seen at weeks 1 and 2
tn the low dose group. No significant differences were seen in the above
parameters when the positive control was compared with the negative chntrﬂ1;
however, the positive control showed a significant increase in average resorptions
at week 2. This showed again in the preoportion of females with one or more
dead implants and in dead implants to total {mplants.
b. Subacute study

In general, significant diffaerences between the-
negative control and experimental groups were shown in 2 few instances at
various weeks throughout the parameters. However, no strong indications were

seen.

EB BIONETICS *
Litton



c. DOMINANT LETHAL ASSAY SUMMARY 'TﬁBLES
CONTRACT FDA 71-268
COMPOURD FDA 71-49
ZINC SULFATE

@ BIONETICS
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-

LOG

DOSE DAOSE

L ]

ARITH
WEEK

1

8

HISTOHRICAL
CONTROL

95/139=0.69
103/139=0.75
106/138=0,76
118/140=0.85
110/139=0.380
109/139=0,79

117 /138=0. 85

11671400, 82

ZOMPOURD

REGATIVE

CONTROL

14 /20=0,70

16 /20=0,80

15/20=0.75

18/20=0.90

17/20=0.85

19/20=0.95

16/19=0. 85

17 /20=0.85

TABLE I
os

H—

STUDY ACUTE

FERETILITY IWRDEYX

DOSE LEVEL

2.750 MG/KG

12/20=02.60

W20=0.70

11/20=0.55

12/20=0.60%*

e

14/20=0,70%

13/19=0.79

15,20=0.75

DOSE LEVEL
27.500 MG/KG

11/20=0.55
13/20=0.65
15/20=0.75
12,/20=0.60%
"%
10/20=0,70
14 /20=0.70%

17,/20=0.65

18/20=0.90

DGSE LEVEL

275.000 NG/KG

10/20=0.50
16 720=0.80
12/20=0.80%
&k
15 /20=0.75
15/20=0.75

15/720=0.75

16/20=0.80

SY¥BOLS ON FIRST LINE DENOTE 51iGNIFICANT RELATIONSHIPS AND DIFFERERCES USING

THe NEGATIVE CONTHOL GROUP

SYHEOLS ON SECOND LIWE DENOTE SIGNIFICANT RELATICNSHIPS AND DIFFRRENCES USING
Tid HISTORICAL CONTEOL GROUP

ONE !, %
THO !,*

ELI |

* SIGRIFIZANTLY DIFPFERENT FROM COWTEOL

SIGHIFICANT AT P LESS THAN 0.05
SIGNIFICART AT P LISS Tiaw .01

! SIGNIFICAKRT LINERR REILATIONSUIP WITH ARITH OR LOG DOSE {HEADING OF COLUMHY

in
F Y

POSITIVE

CONTROL
14/20=0.70
15/20=0.75
15/20=0.75
14/20=0.70
15/18=0.84
17,20=0.85

17/19=0.90

15/,20=0,75




.'-'n-ﬂ1 !.*---..-r.._ .r-_-‘\l ,I.-\....-J'\, .r---_.hul ,-.._.-,] ey ."_'"_"! I"““"E - e - -~ . "I _.-r‘-\._—\!l r""""'h_

TABLE II :
COMPOUND 45 STUDY ACUTE

AVERAGE NJMBEE OF IMPLAWIATIGHS PER PREGNANT FEMALE

LDG  AHRITH HISTORICAL NEGATIVE BDOSZE LEYEL DOSE LEYEL DOSE LEVEL
LOSE DOSE WERK CONTHOL CONTROL 2,750 NMG/KEG 27.500 MG/KG  275.000 HG/KG
1 1180,/ 95=12.4 171/14=12,2 132/12=13.0 131,11=11.9 126710212, 6
2 1223,/103=11.9 204/16=12.8 160/14=11, 44D MWe /13211, 2 168/13=12.9
1 3 12T/ 1048=12,3 159/15=10.6 118/,11=10.7 180,/15=12.0 188/16=11,.8
®DD 4y,
4 1808/118=11.9 218/18=12,1 T44/12=12,0 143/12=11.9 138/12=11.5
T ! > 1290/7110=11.7 176/17=10.4 180/16=11.3 165/%6=11. 8 1838/15=12. 5%2T
b 1292/7109=11.9 220/19=11.6 166/14=11.9 161/14=11.5 1T76/15=11.7
-
L=
T 1436/177=12.3 150/16=11,9 171/715=11. 4 235/17=13.8%221 173/15=11.5
. %391 *3D
8 1353/116=11.7 198/17=11,7 170/12=11.3 214/18=11.9 175/16=10, %

SYMBOLS ON FINRST LIKE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE NEGATIVE CONTROL GRQUP

STMBEOLS ON SECNND LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USTING
THE HISTORICAL CONTROL GROUP

E AWD *
V AX¥D @

THO-TAILFD TEST
DNE-TAILEZD TEST

OFE 1, 8,0,
THD 1,8,d,%

SIGHRIFPICANT AT P LESS THAN 0.05
STGNIFICANT AT P LiESS TEAY 0,01

HoH

pd SIGHEIFICAWTLY DIFFEELRET FRO® CONTROL
Epl SI50LVICANT ARLATIOHZHIP WITH ARITH OhL LOG $NSE (HEADLNG OF COLUME;

> &99

POSITIVE

CORTROL

i66/74=11.9

18L/15=12,3

173/15=11.5

Y72/78=212,.3

204/17=12,0

209/17=12.3

186 /15=12_4




*3DT

LA Ty Ty Y Tty ety ey e ey T T Ty
TARLE IIX
COYPOUND 493 STUDY ACUTE
AVERAGE CORPORA LUTEA PEF PREGKANT FEMALFE
LOG ARITH HISTORICAL NEGATIVE DOSE LEVEL DOSE LEVEL DOSE LEVEL
DOSE DOSE  WEEK CONTEOL CONTROL 2.750 MG/KG 27.500 MHG/KG  275.000 MG/KG
T 1322/ 95=13.9 182/14=13.0 171/12=14,3 163/11=14_8 135/10=11.5
#D )
2 1359/103=13,2 229/16=14,3 203/14=14.5 180,/13=13.9 19013214, 6
T .
3 1364/1008=73,1 201/15=13, 4 150/11=13. 6 201,,15=13, 4 217/16=13. 6
BO1832/118=213.0 252/18:=14.0 150,/12=12. 53D 172/12=14.3 150,/12=12. 530
1 5 1428/110=13.0 220/%7=12.9 209/16=13. 1 206 /14=14,7 218 /715=14. 3
AN *3T
6 1485/109=13.3 243/1%9=12.8 194 /14=13, ¢ 186 /14=13.3 198 /15212, 2
=Y
Fy
7T 1543/117=13.2 225/16=14.0 214/45=14.3 250/17=14.7 201/15=13. 4
d ¥R
8 1599/116=13.8 224,17=13.2 211/15= 14.1 228/18=12.7 226/16=F4. 1
*3D
SYMBOLS OF FIRST LINE DENOTE SIGKIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE NEGATIVE CONTROL GRQUP
SYMBOLS ON SECOND LINWE DENOTE STGNIFICANT RELATIONSHIDPS AND DIFFEIENCES USING
TAZ HISTORICAL COBTROL GROUP
5 AND * = THO-TAILED TEST
! AND ® = ONE-TAILED TEST
ONE 1,E6,3,% = SIGUIFICANT AT P LES55% THAN 0.05%
T#0 !,8,9,% = SIGNIFICANT AT P LESS THAN 0.01
o
) ]
¥, .3 SIGHMIFIIAUTLY NIFFEIENT FHOY COYNTROL
S, SIGUNITIZAWT ZELATIOWIETID Wil ARAITH o/ Loyw Dosm (AZADIHG OF COLITXH)

POSITIVE
CONTEOL
190/14=13.6
202/15=13.5
222/15=14.8
189/14=13.5
192/15=12.8
233/17=13.7

233/17=13,7

197 /715=13.1

n i

*@I|
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TABLE IV
COMDPOUNRD 49 STUDY ECETE

AVERAGE PREIMFLARTATION LOSSES PER PREGWNANT FENALE

1.7

o

3.3 i
**&‘iﬁ}ll

1.2

1.3

1.7

1.4

art

0.7

LOG ARITH RIZTGRICAL NEGATIVE DOQST LEVEL DOSE LEVEL DOSE LEVEL POSITIVYE -
DOSE DOSE  WEEEK CONTHQL CONT BOL 2.750 MNG/KG 27.500 MG/HE  275.000 MG /KG CONTROL
— Bl

2 136 /103= 1.3 25/16= 1.6 Lis1h= 3.1%07T I/93= 246 22/13= 1,7 18/15=

*spal

3 B3/104= (0,9 42/15= 2.8 32/M1= 2,9 21/15= 1.4 29/16= 1.8 49/15=
511 & ) : ExgHY =3al &I LT 2

L 124118= 1.1 34/18B= 1.9 o b/T2= DU5EDAD 29122 204 172/12= 1.0 17 /14=

*21 @I
o} 1382110= 1.3 L4 /17= 2.6 29/76= 1.8 41/14= 2.9 26 /15= 1.7 20/15=
' *3T

;; b 156/7109= 7.4 23/19= 1,2 28/74= 2.0 25/%4= 1,8 22/15= 1.5 29717 =

7 0¥ 119= 0.9 3us76= 2.1 431/15= 2.9 J5/17= 0.9%3D 28/15= 1.9 24/17=
; 1 ! 23T *xadl *2BT

8 286/116= 2.1 26/17= 1.5 4U1/15= 2.7 1418 .8 S51716= 3.2 11/7%5=

*FBHD

SYXBOLS ON FIEST LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFPERENCES USING
THE HEGATIVE CONTRGL GROUD

SYHBOLS ON SECOWD LINWE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE HISTORICAL CONTEQL GROUP

TAO-TAILED TEST
ONE-TAILED TEST

-
=
)
=
In

+% = SIGNIFICANT AT P LESS THAW 0.05
¢¥ = SIGHNIFICANT AT P LESS THAN 0.0

*HAD




TABLE ¥ :
CORPOUND 49 STUDY ACUTE

AVIZRAGE HISORPTIONS {DEAD IMPLANTS) PER PREGNANT FEMALE

LOG ABITH HISTORICAL . KEGATIVE DGSE LEVEL DOSE LEVEL DOSE LEVEL POSITIVE
DOSE DOSE MWEEK CONTROL CONTROL 2.75G MG/KG  27.500 MG/RG 275.000 M3/ KG CONTROL
& 1 1 20/ 95=0.22 8/14=0.58 3/12=0.25 10/11=0. 91 0/10=0.0 *33D 1a/14=1.29
a2l ' *%320 €T
2 437103=0.62 10/16=0.63 8/14=0.58 8/13=0.62 9/13=0.70 32/15=2. 14%al
t : *e231
3 53/104=0.51 B,15-0.584 9/11=0.82 6 /15=0.40 16 /16=1. 00 33/15=1,47
1 BT 3T
4  53/118=0.45 9/18=0,50 H,712=20.34 8/12=0.67 9/12=0.75 11/16=0.79
1 aT
5 60/110=0.55% 14/17=0.83 T/16=0. 04 7/16=0,50 11/15=0. 74 18/15=1. 20
- 51
w .
t 5 45,109=0.42 13/19-0.69 11/14-0.79 11/16=0,79 14,1520, 94 16/17=0.95
t aT
7 53/117=0.46 12/16=0,75 5/15=0.2720 17,/17=1.00 14 /15=0. 94 8,17=0.48
5L &t . a1
8 65/116=0,57 6/17=0.36 5/15=0.34 11,/18=0.62 7/16=0.44 11/15=0.74

SYM30LS ON FIRST LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE WEGATIVE CONTROL GROUP

SYHKROLS ON SECOND LINE DENOTE SIGNIFICANT ELELATIONSHEIDPS AND DIFFERENCES USTHG
TILE RYSTORICAL CONTHQL GROUP

& AND #*
! OAND 3

IT'940-TAILFD TEST
ONE-TAILED TEST

SIGWIFICANT AT B LESS THAN (.05
S5IGNIFICANT AT 2 LESS THAR 0.01

GIE !,5,0,%
TWO EPEI&JJ*
)
o
o0 SIGHRIFPICANTLY DIFFERENT FROY CONTROL
Syl DIGRIVICAWT EFLATIGNSOIPN L0753 axIvl 0K oo DOsSE {AFADING OF COLUMH)

o
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TABLE VI
TOMNPOUND 49 STUDY ACUTE
PROPORTION OF FEHALILS WITH ONE OR MOE® DEAPR IMPLANTATIONS
LOG ARITA BISTORICAL WEGATIVE DOSE LEVEL DOGSE LEVEL DOSE LEVFEL
DOSE DO3SE HEEK CONTROL CONTEROL 2,750 MG/KG 27.500 KG/EG 275.000 MG/KG
1 15/ 95=0.20 5/14=0, 36 3/12=0.25 T/11=0.64 0/10=0.0 %
*XK
2 32/103=0, 32 b/16=0.38 T/10=0.50 6/13=0.47 1/13=0. 54
3 32/104=0. 31 T/15=0.47 - T/11=0.64 4,15=0.27 3/16=0.57
* *
! % 19/7118=0. 34 7/18=0,39 3/12=0.25 B8/12=0.67 T/12=0.59
! *
5 36/110=0.32 8/17=0.53 3/16=0G.19%* IAU=0.22 6/15=0.40
[ Y
- b 36/109=0.34 8/19=0.413 8/14=0.58 6/14=0,41 6/15=0,40
7 IB/1M7=0.33 H/16=0.50 3/15=0.20 8§/11=0.36 8/15=0.54
8 44,116=0.38 6/17=0.36 4/15=0.27 B/18=0.u45 4 /16=0.25

SYMBOLS ON FIRST LINE DENOTE SIGHEIFICANT BELATIONSHIPS AND DIFFFRENCES USTHG
THE NEGATIYE COWTHEOL GROUP

SYREOLS ON SECOND LINE DENNTE SIGNIFICANT PELATIONSHIDPS ARD DIFFERENCES. USING
THZ HISTORICAL CONTROL GROUP

ONE 1,%
THD !, *

SIGATIFICANT AT P LESS THAN D.05
SIGWIFICANT AT P LESS TilAN 0.0

£ |

* SIGNITICANTLY DIFFERENWT FLROM CONTROL
! SIGNIVICANT LINEAR RELATIONSHIP WITH ARITH OR LOG DNSE {HEADING OF COLUMEY

o
o

POSTITIV

E

CONTROL

F/714=0.65

'u'/1u=n129

9/715=0.60

BA17=0.48

8/17=0.48

7/15=0.,47

& &k

11/15=0.,74%

ok

*




TRBLE VII

COMNPOUND 49 STURY ACUTE

PORPGRTION OF FEMALES WITH TWQ OR MORE DEAD IMPLANTATIONS

LOG REITH HISTORICAL BEGATIVE DOS5E LEVEL DGSE LEVEL DOSE LEVEL
UQST DOSE  WEEK CONTEROL COTEOL 2.750 AG/KEG 27.500 MG/KG 275.000 MG/KG
1 1/ 95=0.02 2714015 051200 1/11=0.10 GA10=0G.0
2 11/103=0.11 3/16=0.19 1/14=3.08 2/13=0.16 2/13=0.16
3 16 /10480, 16 1/15=0.07 2/11=0.1%9 1/15=0,07 #/16=0,25
) 117/118=0.10 1/18=0.064 1/12=0.09 dA12=0.0 1/,12=0.09
3 16/7110=0.15 2/17=0.12 2/16=0.13 I/ M4=0.22 1/15=0.20
o
oA
r 4] B2/109=0,09 4/1%9=20.22 3/14=0.22 3/ 820,22 3/15=0,20
! : *
8 I8/1146=0.16 GA17=0.0 1/15=0.07 3/18=0.17 1/16=0,407

SYM3OLS ON FIRST LINE DENOTE SIGRIFICANT RELATIOKSHIPS AND DIFFERENCES USING
THE NEGATIVE COBTHROL GROIP

SYK2OLS ON SECOND LINT DENOTE SIGHIPICANT BELATIOQNSHIPS AND CITFERENUES USING
THE HISTORICAL CONTROL GROUP

OWE 1,%
Twg I, ®

SIGNIFPICANT AT P LESS THAN 0,09
SIGKRIFICANT AT P LESS THAY 0.01%

# SIGNIFICANTLY DIFFEIENT FROM CONTROL
! SIGNLIFICANT L1IWEAR RELATIONSHIP WITH ARITH OR LOG DMISE {HEADING OF COLUMY)

o
=]

POSITIYE
CONTROL

5/714=0.38

L3

. 4/15=0,27

3/15=0.20
2!1&:6.15
3715=0.20
3/17=0.18
0/17=0.0

3/15=0.2¢
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TABLE VIII

COMPOUND 49 3TUBY ACUTE

DEAD IYPLANTS / TOTAL IMPLANTS

HISTORICAL NEGATIVE DOSE LEVEL DOSE LEVEL DOSE LEVEL POSITIVE
WEEK CONTROL CONT ROL 2.750 #G/KG 27,500 ug ke 275.000 MG/KG CONTROL
T 20/1180=0.02 B8,171-¢.05 3/132=0.03 10/131=0.08 0/126=0.0 :gi 18/166=0, 11
AD *
2 B3/122320.04 10,204=0.05 8/160=0,05 8/146=0,06 9/168=0,06 32/13&:3.1;5
I
3 53/1276=0.05 8,159-0.0¢ 3/118=0, 08 6/130=0.0u 16/188=0.09 22/173=0.13
4 53/1408-0.08 9,213-0.95 4/1848=0_03 8/143=0.06 9/138=0,07 11}1?2:0.0?
> 50/1290<0.05 14/176=0.08 7/180=0.04 7/165=0,05 11/188=0.06 18/1?2:0.11
6  45/1292:0.0u4 13,220.9. 06 11/166=0,07 11/161=0.07 14/176=0.08 16/204=0, 08
7 53/1436-0.08 12,190-0.07 4/171=0,0380  17,/235-0.08 14/173=0.09 B/209=0.04
' 21
8  65/1353=0.05 6,198=0.04 5/170=0.03 11)21u=ﬂ.aa 7/175=0.04 11/186=0. 06

SYMJOLS oy FIRST LINE DENGTF SIGNIFICANT DIPPERENCES USING
THE NEGATIVE CONTEOL GROUP

SYMBOLS

THE HISTORICAL

%
]

Il

ONE =, 3
THG *,d
on

T+, 516

ON SECOND LINE DENOTE SIGNIFICANT

CONTROL sROUP

DIFFERENCES USING

TWO-TAILED TEST
ONE~TAILED TEST

SIGNIPICANT AT B
SIGHNIFICANT aT P

LESS THANK 0,05
LESS TUAY 0,01

Bk

HIFICANTLY DIFFFRENT FROH CONTARQL
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TRBLE L

CAONPOUND 49 5TUDY SUBACUOTE

Lot ARITH HISTORICAL NEGATIVE DOSE LEYEL DOSE LEVEL DODSE LEVEL
LOSE DOST  WEEK CONTEOL CONTRQL 2.750 MG/KG 2T.500 MG/KG 275,000 MG/KG
1 P2/139=0.6T7  12/720=0.560 12/,20=0.60 13/20=0,65 1420=0.70G
2 104/740=0.79 14/20=0,.70 12/149=0.64 16£/20=0.80 16/19=0. 585
3 101 /139=0.73  18/20=0.90 13/19=0.46% 12/,19=0.654% 16/20=0.80
4 104/134=0.78 16/20=9.80 14/720=0.70 16 /20=0,80 12/20=0,95
5 10B/139=0.78 1418=0.78 16 /720=0.80 18/20=0,90 16/20=0. 80
-
= b 120/139=0,87 16,20=0.80 30/19=0.53 TH/19=0.74 16 /20=0,80
117 /135=0.87  18/20=0.930 16 /20=0.80 1?x@ﬂ:0.55 19/20=0.95

FEFTILITY IW3EX

SYMBOL3 0N FIRST LIWR DENOTE SIGNWNIFICANT RELATIONSHIPS AND DIPFPERENCES USING
THE NEGATIYE CONTROL GROOP

SYH30LS ON SECOND LINE DENOTE SIGNIFICANT RELATTIONSHIPS AND DIFFERENCES USING
THE HISTOFICAL CONTEREOL GROUFE

ONE !, &
THO t,*

SIGNIFICANT AT P LESS THAYW 0,05
SIGHRIFTICANT AT P LESS TUAW Q.0

I H

* SIGNIFIZANTLY DIFFERENT FRO# CONTROL
! SIGHIFICANT LIKERLR RELATIONSHIP WITH ARITH OR LOS DOSE {READING OF COLUNK}

29
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TABLE I1
COXPOUND 4% STUDY SUGBACUTE

AVERAGE NUMBER OF INPLANTATIONS PER PHEGHNANT FENALE

LOG  ARITH AISTOEBRICAL dEGATIVE ' DOSE LEVEL DOSE LEVEL
BpOZE DOSE WEEKR CONTROL COHTROL 2. 750 MGAKG 27.500 BG/EG
1 1684/ 92=11.8 147/12=12.13 152,/12212,7 165/13=12.7
2 1301/104=212,5 173/%4=12.4 150/12212.5 205/16=12.8
3 11962101=11.8 209/18=11.6 139,/13=140.7 137/12=11. 4
B 1221/104=11,7 193/16=12.1 180/14=12, 9 185/16=11.6
5 1299/108=12.0 163/14=11.6 209/16=13.1%81  219/18=12.2
ek
*2IHT
o
6 1437/120=12.0 189/%6=11.8 122/10=12.2 163/ 14=12.1
7 1352/117=11.6 214/18=11.9 192/16=12.0 179/17=10.5

SYMGOLS ON FIRST LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES
THE HEGATIVE CONTROL GROUP

DOSE LEVEL

275.000 RG/KG

181/7°14=11. 3

198/16=12. 4

179/716=11, 2

212/19=11.2

196/16=12.3

188/16=11.8

23%/19=12.6

*331

USING

SYMBOLS OW SECOND LINE DENOTE SIGNIFICAKT RELATIONSHIPS AND DIFFERENCES USING

THE HISTORICAL CONTECL GROUP

fl

5 aND # TWO-TAILED TEST
I AND @ = ONE-TAILED TEST

ONE 1

£ 6,0, SIGNIFICANT AT P LES5S5 THAN 0.05
THO !,5,d,

SIGNIFICANT AT P LESS THAN 0.01%

# *
1l

¥,9 SIGHIFICANTLY DIFFERENT FROM CONTROL
E,! SIGRIFICANY RELATICNSZHIP #ITH ARITH OR LOG DUSE ({HEBADI®G OF COLITME

=]
(T8

[ ——
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TASLE IIT
JOMPOUNE 44 - STUBY SUBRCUTE

AVYERAGE CORPOGRA LOUTER PER PREGNANT PEMALE

LDG ARITH HISTORICAL HEGATIYE DOSE LEYVEL DOSE LEYEL BOSE LEVEL
DOSE DOSE WEEK CONTROL CONTROL 2.700 MG/HG 27,500 MG/KE  275.000 MG/KG
1T 1218/ 82=13.,2 1567/12=13.9 16%/12=13. 8 186/13=14. 3 188/14=13,4
42 1395/ 14=13,. 4 204/14=14. 6 166/%2=-13, 8 230/16=14.14 d13/16=13.3
3 1290/101=12.4 245/13=13.6 196/13=15,1 . 152/12=12,7 213 /16=13, 3
e BT
b T12B5/104=12.4 214/15=13. 4 192,14=33,7 214/16=13.4 237T/19=12.5
DI
5 1266/108=12.7 183/14=13. 4 236/16=148.,8 25G/18=13.9 223/16=213.9
E61! *xgaT 8T @I
. 6 1580,/120=13.2 229/16=14.3 127/10=12,7 196 /714=13.3 215 /16=13.4
E -
7 1874/817=12.6 237/18=13.2 200 /16=15, 04T 211/19=11, 4 261/19=13.7
*xHDL 2I

~¥YM3I0L5S OR FIEST LINE DENOTE SIGNIFICANT BELATIONSHIPS AND DIFFERENCES USING
THE HEGATIYE CONTROL GROUP

SYNEOLS ON SECOND LINE DEMOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE HLISTOHRICAL CONTROL GROQUP

& AND ¥ = THO-TAILED TEST
= ONE-TAILED TESY

SIGNITICANT AT P LESS THAN 0.05
SIGNIFICANT AT P LESS THAY (.01

"

isKITICANTLY DIFFERCENT FPOM CONTIOL
SIGHIFICANT RELATICHSHI? WITE ARITH 93 LOO DOSE {HEADING OF COLUMN)
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TABLE IV
COMPOUND 049 STUDPY SUBACNTE

AVERAGE PREIAPLANTATION LOSSES PER PREGWANT FEMALF

LOG ABRITH HISTORICAL HEGATIVE DDSE LEVEL OSE LEYEL HOSE LEYEL
DOSE DOGSE YEEK CONTROL CONTROL 2.750 HG/KG 27T.500 MG/KG 275000 MG/XG
1 134, 92z 1.5 20/12= 1.7 13/12= 1.1 21/13= 1.6 27/14= 1.9
2 U 104= 0.9 31/70= 2.2 16/12= 1.3 25/16= 1.6 15/16= 0.9
3 95/101= 0.9 36/18= 2.0 57/13= 4.4@7% 15/12= 1.3 . G /16= 2.1
£t AT * £33 al
4 64/10%= 0.6 21/16= 1.3 12/14= 0.9 29/16= 1.8 25/19= 1.3
& 11 BI
5 67/108= 0.6 25/14= 1.8 27/16= 1.7 31/18= 1.7 27/16= 1.7
E611 =Y a1
6  143/120= 1.2 40/16= 2,5 5/10= 0.5 17/14= 1.2 27/16= 1.7
n
o .
[ 7 122/117= 1.0 23/18= 1.3 48/16= 3.0 32/17= 1.9 22/19= 1,32
. *¥ AT

SYM3CL5S ON FIRST LINE DENOTE SIGNIFICANT RELATIOESHIPS AND DIFFERENCES USING
THE KEGATIVE COHNTROL GROUD

SYMBOLS ON SnCORD LINRE DENOTE STGHNIFPICANT RELATIONSHIPS AND DIPPERENCES USING
TUT AILSTORICAL CONTROL GROUR

£ AND *
! AND 3

THO-TAILED TEST
ONE-TAILED TEST

SIGNIFICANT AT P LESS THARN 0.05

ONE 1,8, u, %
sG,3,% = SIGHIFICANT AT P LBSS THAN 0.01

TWO !

r

Pl BLSGNIFICANTLY DIFFERENT FEOM COHNTROL .
E,1 SIGNIFICANT RCLATIONSHIP WITIH ARITH OR LOG DOSE (HEADING OF COLUMN)

Ty
it
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LOG REBITH HISTORICAL NEGATIVE DOsE LEVEL
o053E [DDS5E WEEHR CONTROL COHT ROL 2. 750 MG/EG
1 i/ 92=0.39 EA12=0.42 S/12=0,42
P 49/7100=0.48 10/774=0,72 9/12=0.7h
3 55 /101=0.55 14 718=0,748 15/13=17.18
1 a1
4 BI/104=0.59 5/16=0,32 12/14=0,84
M 5 T1/108=0.66 T/14=0.50 E/16=0.12
- ¥
|
& 4T A120=0.490 15/16=0,.94 6/10=0.680
1 gl

TABLE ¥

CORPOUND 09 STUDY SUBACUTE

AVERZAGE LISORPTIONS (DEAD INWPLANTS] PER PREGNHANT FEMALE

¥ 539/117=0.51 11/18=0.62 13/16=0.82

SYMBOLS ON FIRST LINE DENOTE SIGNIFICAWNT BELATIOKSHIPS
THE REGATIVE CORTROL GROUP

DOSE LEVEL DGSE LEVEL
27,500 MG/RG 275,000 MGAKG
1/,13=0.08 U/ 10=0.29
*xFAD
T/16=0, 44 11/16=0.69
8/774=0.67 15/16=0.94
3,/18=0,17 11/16=0.69
**EgHn
18 /14=1,29 11/16=0.69
10/17=0,59 15/19=0.79

AND DIFFERENCES U5ING

SYMBOLS O¥ SECOND LINE DENOTE SIGNIFICANT BELATIONSHIPS AND DIFFEREWCES USING

THE HISTORICAL CONTROL GROUP

il

E AND * I90~-TAILED TEST
! AND @ = ORE-TAILED TEST

SIGNIFICANT AT P LESS THAN 0.05
SIGHNIFICART AT P LESS THAN 0.01

IZARTLY DIFFLLRENT FEON COVNTROL

Y]
L
kg o

ITANT nELATIONSHIP WITH ARITH OB LOG BOSE (EEADING OF COLONEK)

.

n
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TABLE VI

COMPOJND 49 STURBY SUBACUDTE

fROPQRIION OF FEMALES WITH ONE OR MORE DEAD IMPLAMTATIONS

.LDG ABITH HISTORICAL WEGATIVE DOSE LEVEIL DOSE LEVEL DOSE LEVEL
DOSE DOSE WEEK CONTROL CONTROL 2.750 %G/KG 27,500 MG/KEG  275.000 MG SEG

1 28/ 92=0.31 3/12=20.25 Br12=0.34 1/13=0.08 2/14=0.15

2 32/108=0.31 6/14=0.43 6/12=0.50 6/16=0,38 T/16=0. 44

: 3 38/10%=0.3%  8/18=0.45 3/13=u.52* 6/12=0.50 3/16=0.57

B 38/104=0.37  4/16=0.25 7/14=0.50 Bf16=D.5ﬂ1 7/19=0, 37

! 5  49/108=0.46 5/14=0.36 3/15=o.19* 2/18=ﬂ.12** 5/16=0,32

:; 6 33,/120=0,28 10{16:&.63** 2/10=0,20% 6/T4=0,43 7/16=0. 44

! _ 7 30/117=0.30 a;1a;ﬂ.u5 8/16=0,50 9/37=a.53* 9/19=0.48

SYM30L5 ON FIEST LINE DENOTE SIGNIFICANT RELATIONSHIDS AND DIFFERENCES USING
THE N#HGATLVE CCONTROL GROUP

SYMBOLS ON SECOND LINE DENOTE SIGHIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE NISTORICAL COKTEOL GROUP

OBE %
THD Ir*

SIGNIFICANT AT P LESS THAN 0.05
SIGNITICANT AT P LESS THA¥ 0,01

* SIGNIFICANTLY DIFPERENT FROM CQONTROL
! SIGWIFICANT LINEAE RELATIONSHIP WITH ARITH OB LOG DOSE {HEADING OF COLUMN)

£9
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TABLE VI
COMPOUND 49 STUDY SUBACUTE

PORPORTION 0F FEMALES WRITH TWO N® MORE DFAD TMPLANWTATIONS

LOZ ARTITH HISTQRICAL NEGATIVE DOSE LEVEL DOSE LEVEL BOSE LEVEL
GOSE DOSE WEER CONTROL CONT ROL 2.750 MG/KG 27.500 MG/KG 275.000 MG/KG
1 LS 92=0,07 2/12=0,17 1/12=0.09 0/13=0.0 1/14=0.08
3 H/101=0.14 J/18=0.17 5/13=9.39 2/12=0,17 4/15=0.25
%
4 14/104=0,14 1/16=0,07 2/14=030.15 2/16=0,13 3/19=0.15h
5 18/108=<0, 17 1/14=0,08 2/16=0,113 1/18=0.06 2/16=0,113
L o]
& ' .
b 9/120=0.08 G/16=0.25 2/710=0.20 3/14=0,22 2/16=0.13
&
7 142117=0.12 2/18=0.12 3/16=0.19 1/17=0.06 4s19=0.22

SYMBOLS O FIRST LINE DENOTE SIGNIPICANT RELATIONSHIOS AND DIFFE?EHCES USIHG

TiHE

REGATIVE CONTROL GROOP

SYMBOLS ON SECOYD LINE DENOTYE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE HIZTOHRICAL CONTEOUIL GROUP

ONFE
THD

* SIGHIFICANTLY DIFFERENT FROX CONTROL

t

*
&

[

SIGNIFTUANT AT P LESS TIUAN 0.55
SIGNIFICANT AT P LESS TUHAN 0.01

! SIGWIFICART LINEAR RELATIONSHIP WITH ARITH OR LOG DOSE {HEADING CF COLUMNN}

89
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TABLE VIII -
COMPOUND 49 STUDY SUBACUTE
JEAD THPLANTS /7 TOTAL IMPLA
HEISTORICAL NEGATIVE DOSE LEVEL DOSE LEVEL
WEEEK CONTRGL CONTROL 2.750 MG/KG 27.500 o
L 315/1084=0.048 5/147=0.04 3/132=0.04 1/165=0
2 49/1301=0.24 10,/173=0.08 9/150=0.04 Fr205=0
3 95 /1196=0,05 14,209=0.07 15/119=0,.11% 8/,137=0
@I
u B1/1221=0.05 5,/193=0.03 12/180=0,G7 13/1B5=0
5 71/1299=0.06 7/161=0.05 5/209=0.03 3/219=0
¥aD
& Q7 /A1437=0.04 15/789=0.08 6/322=0.05 18/169=0
@1
7 59/1352=0.05 11/274=0.00 13/192=0.07 10/179=0
STMBOLS ON FIRST LINWE DENOTE SIGNIFICANT DIFFERENCES USING
THE WEGATIVE CONTROL GEROUP
SYNBOLS 0N SECOND LINE DENOTE SIGNIFICANT DIFPERENCES USING
THE HISTORICAL CONTROL GROUP
* = TWO-TAILED TEST
& = DNE-TAILED TEST
ONE #,d = SIGWIFICANT AT P LESS THAN 0,05
TH0D *,d = SIGNIFPICANT AT P LESS THAN 0,.01%

*,9 SIGNIFICUANTLY DIFFEHENT FROM CONTROL

——y = P —_—

NTS

DOSE LEVEL
G/KG 275.000 MG/FKG
01 b/361=0.03

®*HHD
L 11/198=0.06
.06 1I3/179=0,.09
« 38 13/212=0.07
02 11/196=0.G6
*¥*3dh
11 11/188=0.06
-06 15/239=0.07
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APPENDICES

IIL. MATERTALS AND METHODS

A, Animal Husbandry

1. Animals (Rats and Mice)
Ten to twelve week old rats {280 to 350 g) and mals
mice (25 to 30 g} were fed a commerical 4% fat diet and water ad 1ibitum until
they weré put on experiment. Flow Laboratories random-bred, closed colony.
Sprague-Dawley CD strain rats were used in the cytogenetic studies. Flow
Laboratories ICR male mice ware employed in the Host-Mediated Assay.
2. Preparation of Diet
A commercial 4% fat diet was.fed to all animals. Periodic

tests to verify the absence of coliferms, 5aiﬁ5ne11a and Pseudomonas sSp. were

performed.
3. Busbandry

Animals were held in quarantine for 4-11 days. Mice
were housed five to a cage and rats one to five to a cage. Animals were
identified Hy ear punch. Sanitary cages and bedding were used, and changed
two times per week, at which time water containers were ¢leaned, sanitized
and filled. Once a week, cages were repositioned on racks; racks were re-
pesitioned within rooms monthiy. Personnel handling animals or working within
animal facilities wore head coverings and face masks, as well as suitable garments,
Individuals with respiratory or other overt infections were excluded from the
animal facilities.

B. Dosage Oetermination

1. Acute LD50 and LD5 Determination

Since the compounds proposed for testing are included in
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the food additive reguiations as "generally recognized as safe" (GRAS), it
was expected that a2 large number of them would be sufficiently non-toxi-

50 that determination of a LDgq Or @ LD would be of no practical value. In
fact, this has been our experience with previously tested compounds from
this list. in the case of these relatively non-toxic compounds, attemp:s
were made to assure that the ampunts to be administered would not affect
the animals by means (mechanical, physical, etc.) related to their bulk
rather than to their toxicity. In the cases of certain compuunﬂs whera

a LDEU or a LI:I5 could not be determined, an exceedingly high concentration,
5 g9/kgy, was employed and accepted as the LD5 level. In cases where the
1=tux1c1ty was high encugh to allow determination of a LD5, the following
protocol was used. )

Thirty rats of the strajin chosen for studies described
below and of approximately the age and weight specified were assigned at random
to six groups. Each group was then given, using the chosen route of admin-
istration, one of a series of dosages of the test compound follewing a log-
arithmic dosage scheme. The series of dosages were derived from a considera-
tfnn of whatever toxicity information was available for the particular test
compound. The objective in selecting dosages was to choose values which would
cause mortalities between 10% and 90%.

When information was inadequate to derive 2 suitable series
of dosages, five rats were used to fdentify the proper range. Fach of these
was given one of a widely spaced (differing by 10X} series of doses. This
was confidently expected to suffice for derivation of the series of dosages

to be used in the LDEU determination.
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The mortalities observed when the series of dosayes were
given to the 30 rats were then subjected to a probit analysis and calculation
of Lﬂﬁu, LDS, slope and confidence limits by the method of Litchfield and
Wilcoxon. The highest.dose level used was either a finite LD5 gr 5001 mg/kg.
The intermediate level used was aither 1/10 of the finite LD5 or 2500 mg/kyg.
The low Tevel used was either 1/100 of the finite LD5 or 30 mg/kyg.

2. Subacute Studies

Subacute doses were identical to those u%ed in the acute
studies. Each subacute study animal was given the acute dusa&e once a day
for each of five consecutive days (24 hours apart).

C. Mutagenicity Testing Protocols

)

1. Host-Mediated Assay

Flow Laboratories ICR random-bred male mice were used in
this study. In the acute and subacute studies ten animals, 25-30 g each, were
employed at each dose level. Solvent and positive controls were run at all
times. The positive control (dimethyl nitrosamine} was run by the acute
system only at a dose of 100 mg/kg for Salmonella. For yeast, athyl methane
.su1funate (EMS) intramuscularly injected at a dose of 350 m3/kg was used.
The sclvents used and the toxicity data are presented in the Re§u1ts and
Biscussion Section of the report,

The indicator organisms used in this study were: (1)

two histidine auxotrophs {his G-46, TA-1530) of Salmonella typhimurium, and

{2) a diploid strain (D-3) of Saccharomyces cerevisiae. The induction of

reverse mutation was determined with the Salmonella; mitotic recombination
was determined with yeast. Chemicals were evaluated directly by in vitro

bacterial and yeast studies prior to, or concurrent with, the studies in
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mice. Only animals cn the subacute studies were not fed the evening prior to
compound administration. The Salmonella were carried in tryptone yeast
extract gel, transferred weekly. They were transferred to {ryptone yeast
extract broth 48 hours before use: they were transferred a second timz

from broth <0 broth 24 hours prior to use, and again 8 hours before use.

The mouse inoculum was prepared by transferving & ml of the 8-hour broth
culture to 50 ml broth batties which had been prewarmed at 37°C. Exponential
log-phase organisms were finoculated intraperitoneally into the;mice approxi-
mately 2-1/2 hours later when the appropriate density 1nd1catf$g 3.0 x IDB

cells/ml was reached. The Saccharomyces was carried in yeast complete agar.

"~ The inoculun was prepared by harvesting the organisms from the surface of
the plates with sterile saline. The cells were washed three times with sterile
saline and suspended in a concentration of 5.0 x 108 cells/ml. Two ml of
the suspension was tnoculated into each mouse 1ntraperitnnea11g. Total

plate counts on Salmonella were on tryptone yeast extract and for Saccharomyces

on yeast complete medium.
‘a. Acute study
Three dusage 1evE}; (usage, Intermadiate [determined
as discussed previously], and LDE} were administered orally by intubation to
ten mice. Positive controls and negative vehicle controls ware included in
each study. All animals received 2 mi of the indicator organism intraperitoneally.
Each ml contained 3.0 x 10® cells for Salmonella and 5.0 % 10% cells for

Saccharomyces. Three hours later, each animal was killed and 2 m1 of sterile

saline was introduced intraperitoneally. As much fluid as possible was then
aseptically removed from the peritoneal cavity. Dilutien bianks for bacteria

containing 4.5 ml of serile saline were prepared in advance. Tenfold serial
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dilutions were made of each peritoneal exudate (0.5 ml exudate + 4.5 p) saline)
yielding a concentration series from IDU (undiluted peritoneal exudate) through

'?. For enumeration of total bacterial counts, the ID'E and 1D'? dliuvtions

10
were plated on tryptone yeast extract agar, 3 plates/sample, 0.2 m1 sample/
ptate. Each sample was spread over the surface of the plate using a bent glass
rod immersed in 95% ethanol and flamed just prior to use. In plating for the
total mutant counts on minimal agar, the 108 dilution was used, 0.2 ml being
plated on each of 5 plates. The plating procedure was 1dentic?1 to that
followed far the tryptone yeast extract agar plates. Ail p1atés were incubated
at 37°C, tryptone yeast extract agar plates for 18 hours and minimal agar plates
for 40 hours. For yeast mitotic recombination, dilution blanks containing 4.5
ml of sterile saline were prepared in aduancé. Tenfold serial diTutions were
made of each sample yielding a series from 100 to lﬂ's. Samples of 0.% ml of
the 107°, 107%, and 1073 dilutions were removed and plated on complete medium
(10 plates each). A1l plates were incubated at 30°C for 40 hours. The 1072
dilutions were used to determine total populations and the 10'4 and 1073 plates
were examined after an additional 40 hours at 4°C for red sectors indicating
é mutation. Bacteria) scoring was calculated as follows:

Total mutants on 5 plates x apprnpriéte axponent =
CFU/m] (CFU is Colony Forming Units) of sample plated CFU/m1 x one/dilution
factor (1Uu - 19'?] = CFU/m! in undiluted exudate. The mutation frequency (MF)

calculated for each sample was:

MF = total mutant cells
total population

{MFt/MFc = 1.00 ;cr
= MF of experimental sample control sample
MFE/MFc = e of control sample
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Yeast mitotic recombinants {presumptive ade 2,
his 8§ homozygotes) were seen as red colonies or as red sectors on a normally
white yeast colony. The plates {from 1ﬂ*4 and 1ﬂ*3 dilutions) were scanned
under the 10X Tens of a dissecting scope to enumerate the red colonies and
sectors. Population determinations were made from the IG'E dilution piates,

A recombinart frequency (RF) was calculated:

of = totai vecombinants counted
total number colonies screened

b. Subacute study
Similar groups of animals at each dose level re-
ceived five oral doses of the test compound 24 hours apart. Within 30 minutes
after the last dosing, the animals were inoculated with the test arganism End
handled in the same fashion as those in the acute study.
C. In vitre study
Cultures of 5. typhimyrium histidine auxctrophs
(G-46 and TA-1530) were plated on appropriate media. The test compound was then
added to the plate, elther in the form of a microdrop of solution (0.01 to 0.25
ml) appiied to a smail filter paper disc resting on the agar or alsma11 crystal
appiied directly to the agar. Tenfoid serial dilutions of the culture were
employed and plated so as not to miss the optimum cell density for mutant growth.

Mutant colonies were observed and scored. Strain D-3 Saccharomyces celis at

proper dilutions ware shaken with the test compound, diluted, and platad at

>0% survival level or above {see HMA Supp1ementar} Materials and Methods). Rad
sectors were then scored and the frequency calculated after suitable incubation.
Negative and positive controls were run concurrently. The positive contral was

EMS for Salmonella and Saccharomyces. The in vitro Salmonella tests were reported
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as (+} or (-~} or questionable; the in vitro Saccharomyces tests were reported

a5 sample concentrations, percent survival, and racumbinantsﬂﬂ5 survivors.

For the Saccharomyces a 50% survival level, e.9., an arbitrary 5.0% w/v test

level, was used when no LDED was determinable.
2. Cytogenetic Stucdies
i, In y¥ivo study
Ten to twelve week old, male, albino rats obtained
from a closed colony {random-bred) were used. A total of 59 animals in the
acute study and 18 animals in the subacute study was used, as %11ustrated in

the following protocol.

Humher of Animals Used

Acute Study -

Treatment Time Killed After Administration

6_Hours 24 Hours 48 Hours
High Level 5 5 B
Intermediate Level 5 5 5
Low Level 5 L B
Positive Contrel 0 0 b
Negative Control 3 3 3

Subacute Study

Five doses 24 hours apart; animals killed 6 hours after last dusé.

Treatment Killed After Administration
High Level 5
Intermediate Leve) 5
Low Levei 5
Negative Control 3

A1l animals were dosed by gastric intubation.

Four hours after the last compound administration,

and twe hours prior to killing, each animal was given 4 mg/kg of colcemid intra-
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perifoneaT1y in order to arrest the bone rarrow cells in C-mitosis., Arimals
were killed by using C0,, and the adheriny muscle and epiphysis of one femur
were removed. The marrow "plug” was removed with a tuberculin syringe and

an 18 gauge needle, aspirated into 5 ml of Hanks' balanced salt solution {BSS)
in a test tube and capped. The specimens were centrifuged at 1,500 RPM in a.
table-top centrifuge for 5 minutes, decanted, and 2 m} of hypotonic 0.5% KCI
solution was added with gentle agitation to resuspended the cells. The speci-
inens were then placed in a 37°C water bath for 20 minutes in order to swell
the cells. Following centrifugation for 5 minutes at 1,500 RPM, the super-
natant was decanted and 2 m1 of fixative {3:1 absolute methanol:glacial acetic
acid) was added. The cells were resuspended in the fixative with gentile
agitation, capped, and placed at 4°C for 30 minutes. The specimens were
again centrifuged, decanted, 2 ml of preﬁared fixative was added, and the
cells were resuspended and placed at 4°C overnight.

The following day the specimens were again centri-
fuged, decanted and 0.3 - 0.6 m) of freshly prepared fixative was added to
cbtain 2 suitable density. The cells were resu;pended and 2 - 3 drops of the
sﬁspensian were allowed to drop onto a ciean, dry slide held at 15° from the
horizontal. As the suspension flowed to the edge of the siide, it was ignited
by an alechel burner and allowed to flame. Following ignition, the slides were

~allowed to dry at room temperature overnight. Duplicate slides were prepared.
The slides were stained using a 5% Giemsa solution (Giemsa buffer pH 7.2) for
26 minutes, rinsed in acetone, 1:1 acetone:xylene, and placed in fresh xylene
for 30 minutes. The slides were then mounted using Permount (Fisher Scientific)
and 24 x 50 mm coverglasses. The coverglasses were selected to be 0,17 FEM

* 0,005 mm in thickness by use of a coverglass micrometer. The preparations
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were exémined using Leitz Ortholux I & II microscepes with brightfield optics
énd xenon light sources. These specimens were scannad with 10X and 24X cbiec-
tives and suitable metaphase spreads that were countable were then examined
critically using 40X, 62X or 100X 011 immersion flatfield apochromatic objec-
tives. Oculars were efther 12X or 16X widefield periplanatics and the tube
magnification either 1X or 1.25X. The filters used were either a didymium
(BG20) or a Schott ILS70 mp interference filter.

The chromosomes of each cell were coﬁnted and only
dipioid cells were analyzed. They were scored for chromatid gaps and breaks,
chromosome gaps and breaks, reunions, cells with greater than ten aberrations,
Eﬂlyp1aidy, pulverization, and any other chromosomal aberrations which were
observed. They were recorded on the currently Jsed forms and expressed as
percentages on the summary sheets. Fifty metaphase spreads were scored per
animal. Mitotic indices were obtained by counting at least 500 cells and
the ratic of the number of cells in mitosis/the number of cells observed was
expressed as the mitotic index.

Positive controls in the acute study consisted of
an1ﬁa]s which had been .given the known mutagen Triethylene Melamine (TEM) admin-
istered intraperitoneally at a level of 0.30 mg/kg. Megative ccntrﬁls on the
acute and subacute studies consisted of the vehicle in which the compound was
administered. The desage levels, solvents and toxicity data are included in
the Results and Discussion Section of the report.

b. In vitre study
Human embryonic lung cultures {WI-38) which were

negative for adventitious agents (viruses, mycoplasma) which may interfaere

@ BIONETICS

78



were used. These cells were employed at passage level 19. The cells had

been transferred using 0.025% trypsin and planted in 32 oz. prescription
bottles containing 40 ml of tissuve culture medium. When growth was approxi-
maztely 95% confluent the celis were removed from the glass using trypsin,
centrifuged, and frozen in tissue culture medium containing dimethy] sulfoxide
(DMSD). Cells were frozen in vials in the vapor phase of liguid nitrogen at

6

a cohcentration of 2 x 107 cells/m}. HWhen needad. the vials weres removed From

liquid nitrogen, quick-thawed in a 37°C water bath, washed free of DMSQ, sus-
pended in tissue culture medivm {minimal essential medium [MEM]!plus 1%
glutamine, 200 units/ml of penicillin and 200 wg/ml of streptomycin and

- 15% fetal calf serum} and planted in milk dilution bottles at a concentra-
tion of 5 x 1ﬂ5 cells/ml. The test compound was added at three dose levels
using three bottles for each level, 24 hours after planting. The dose levels
required a pretiminary determination of a tissue culture toxicity. This was
accomplished by adding logarithmic doses of the compound in saline to a series
of tubes containing 5 x 105 cells/ml which were aimost confluent. The cells
were examined at 24, 48, and 72 hours. Any cyt?pathic affect {CPE) or inhibi-
ﬁinn of mitoses was scored as toxicity. Five more closely spaced dose levels
were employed within the two logarithmic dosages, the higher of which showed
toxicity and the lower no effect. The solvents used and the range finding
data are presented in the toxicity data report under Results and Discussion.
The dose Tevel below the lowest toxic Tevel was employed as the high level.

Logarithmic dose levels were employed for the medium and low levels.

Cells were incubated at 37°C and examined twice

daily to determine when an adequate number of mitoses were present. Cells were

harvested by shaking when sufficient mitoses were observed, usually 24 - 48

E BIONETICS

79



hours after planting, centrifuged, and fixed in absolute methanol:glacia)
acetic acid (3:1) for 30 minutes.

The specimens were centrifuged, decanted, and
suspended ir acetic acid-orcein stain (2.0%} and a drop of suspension flaced
on 2 clean dry slide. Selected coverglasses 0.17 mm in thickness were placed
on the suspension and the excess stain gently expressed from the slide. The
coverglasses were sealed with clear nail polish and examined immediately.

The microscopes, objectives, oculars, filters
and light sources were gnumerated under the metaphase description. Positive
controls used were TEM {at a concentration of 0.1 mcg/ml dissolved in saline)

) and negative controls which consisted of the vehicle in which the test compound
was dissolved, which was 0.85% saline. Data ﬁére reported on forms currently
used and expressed as percentages on the anaphase summary sheets.

3. Dominant Lethal Assay

In this test, male and female random bred rats from a
closed colony were empioyed. These anfmals were 10-12 weeks old at the time
of use. Ten male rats were assigned to each uf_E groups; 3 dose levels selected
aé described above, a positive control (triethylene melamine) {TEM) and a
negative control (solvent only). The positive control was adminiﬁtered tntra-
peritoneally. Administration of the test compound was orally by intubation
in both the acute study (1 dose) and in the subacute study (1 dose per day
for 5 days}. Following treatment, the males were sequentfally mated to 2
females per week for 8 weeks (7 weeks in the subacute study). Two virgin
female rats were housed with a male for 5 days ({Monday through Friday). These
twe femiles were removed and housed in a cage until killed. The male was

rested on Saturday and Sunday and two new females introduced to the cage om
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Monday. It has been our experience that conception has taken place in more
than 90% of the females by Friday and that the two day rest is bepeficial to
the male as regards subsequant weekly matings. Females were killed using CGE
at 14 days after separating from the male, and at necropsy the uterus was
examined for deciduomata {early deaths), late fetal deaths and total implanta-
tions.

Sufficient animals were provided in our experimental
design to accommodate for any reduction in the number of conceptions. Each
male was mated with ftwo females per week, and this provided for an adeguate
number of implantations per group per week (200 minimum) for negative controls,
.éven if there was a fourfold reduction in fertility of implantations. Results
were analyzed according to the statistical proﬁédures described in Supplemantary

Materials and Methods. Corpora lutea, early fetal deaths, late fetal deaths

and ftotat implantations per uterine horn were recorded on the raw data sheets,

which are submitted separately.

D. Supplementary Materials and Methods
1. Host-Mediated Assay In Vitro and Formulae
a. Bacterial in vitro plate tests

This method has been published by Ames: The Detec-

tion of Chemical Mutagens with Enteric Bacteria, in Chemical Mutagens; Prin-

ciples and Methods for Their Detecticn, ¥el. 1, Chapter 9, pp. 267-282, A.

Hollaender, Editor. Plenum Press, New York {1971).

b. In yitro for mitotic recombination

(1) Strain D-3 was grown to stationary phase
on complete medium agar plates at 30°C (3-4 days). Cells were rinsed from the

plates and washed twice in saline and cell concentration determined spectro-
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photometrically. (A standard curve previously determined for colony forming
units versus % transmittance at 545 mu wa: easily used.)

{2} Cells from the concentration suspension
were diluted appropriately into 0.067 M Phosphate buffer pH 7.2 to provide
5 x 107 cells/ml in a total of 25 mi.

(3) The test chemical was first tested faor
4 hours at 30°C, with shaking, at concentrations which permitted determination
of the 50% survival level. Then, 7f not included in the first experiment, the
compound was tested again only at the 50% survival level. If 50% survival level
could not be determined, the arbitrary test level of 5% w/v was used.

(4) Following treatment, cells were diluted and
plated on complete agar medium for determination of total poputation and rad
sectors. Total surviving population was conveniently measured on plates of

-4 and IU*E dilutions using 0.2 m1 per plate (5 plates), and sectors deter-

1G
mined on plates of 10°% and 107% dilutions using 0.2 ml per plate (5 plates).
Plates were incubated for 2 days at 30°C followed by a holding pericd of 2 days
at_#“C te promote color development with Iimiteq enlargement of the colonies.
Red sectors were scored by systematically scanning the plates with a dissecting
microscope at 10X magnification.

{5} The frequency of red sectors can then be
calcutated and may be expressed conveniently as sectors per 1D5 survivors for
comparison with untreated controls.

(6) Ethyl Methane Sulfonate (EMS) was employed
as the positive control in both in vitro systems.

C. Minimal medium (bacteria):

Spizizen's Minimal Medium:
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4% Satt 5¢lution:

{HH4] Sﬂ4 8.0 gm

K,HPO, 56.0 gm

KH, PO, 24.0 gm

Na Citrate 4.0 gm

Mg 5U4 0.8 gm

Biotin 0.004 gm

Hzﬂ qs to 1 liter

Sterilize by autoclaving
(123°C/15 min.)

Medium:
4X Salt Solution . 2250 ml

5.0% Glucose (sterile) :100 ml (If histidine is added
at concentration of 30
mg/1iter, this becomes
& complete bacterial

medium. }
1.5%% Bacto-agar *65G ml
(steriie)

d. Compiete medium {bacteria):
Bacto-Tryptone ) 1.0 gm
Yeast-Extract - 0.5 gm
Bacto-Agar 2.0 gm
Bistilled H,0 100.0 m
Sterilize by autoclaving (121°C for 15 minutes).

e. Complete medium (yeast):

KHEPU4 1.5 gm
HgSﬂ4 0.5 gm
{HH4]25U4 4.5 gm
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Peptone 3.5 gm

Yeast-Extract 5.0 gm
Glucose 20.0 gm
Agar 20.0 gm
Distilled H,0 1000.0 ml

Sterilize by autoclaving {121°C for 15 minutes),
2. Cytegenetics In Vitro Preparation of Anaphase Chromosomes

{from Nichols, 1870)

"Anaphase preparations may be made by several methods. One
convenient approach is fo grow cells directly on coverslips in petri dishes.
With human fibroblasts 400,000 cells added to a 22 x 44 mm coverslip in a 50
mm petri dish grown in a 5% CO, atmosphere in air has proved very satisfactory.
When adequate numbers of mitoses are visualized directly utilizing an inverted
microscope {usually 48 to 92 hours after planting) the coverslip is transferred
to absolute ethanol for 15 minutes for fixation. They are then stained with
any one of a number of suitable stains {Fualgen, May~Grumwald-Giemse, orcein)
and attached to & s)ide with mounting media for evaluation. Anaphase prepara-
tions may also be prepared on cells grown in su;pensinn or cells from a mono-
layer that have been put inte suspension. In this instance the cells are
centrifuged and fixed with the sguash fixative. They are then suspended in

~ the stain and a drop of the suspension put on the sTide and covered with a
coverslip. However, in this case, only the excess stain is gently expressed
from under the coverslip and no squashing is carried out. In anaphase prepara-
tions no pretreatment with colchicine or hypotonic expansion is used and no
technique for spreading the cells is used, so that the spindle and normal re-

lationships of the chromosomes are not disturbed.”
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3. Statisticai Analyses of Dominant Lethal Studies
The following statistical analyses were employed as a
means of analyzing the results of the dominant 1§tha1 studies.
a. The fertility index
The number of pregnant females/number of mated
females with the chi-square was used to compare each treatment to the control,
Armitage's tirend was used for linear proportions to test whether the fertility
index was linearly related to arithmetic or o9 dose.
b. Total number of implantations
The t-test was used to determine significant
differences between average number of implantations per pregnant female for
each treatment compared to the control. Regre;siun techniques were used to deter-
mine whether the average number of implantations per female was related to
the arithmetic or log dose.

c. Total number of corpora lutea

The t-test was used to determine significant

differences between average number of corpora lytea per pregnant female for

each treatment compared to the control.
d. Preimpiantation losses
Preimplantation losses were computed for each female

by subtracting the number of implantations from the number of corpora lutea.

Freeman-Tukey transformation was used on the preimplantation losses for each
female and then the t-test was used to compare esch treatment to control. Re-
gression technique was used to determine whether the average number of pre-

implantation losses per female was related to the arithwmetic or Tog dose.

[H sionerics | 5



e. Dead implants
Daad impiants were treated the same as pre-
implantation losses.

f. One or more dead implants

The proportion of females with one or more Jead
implants was computed, each treatment compared to control by chi-square test and
Armitage's trend used for linmear proportions to see if proportions were
linearly related to either arithmetic or log dose. Also, probit regression
analysis was used to determine whether the probit of the proportions was related
to 1og dose.

g. Two or more dead implants

The praopartion of females with two or more deaq
implants computed was treated same as above (f).

h. Dead implants per total implants

Dead implants per total implants were computed for
each female and used Freeman-Tukey arc-sine tramsformation on data for each
female; then used t-test to compare each treatment to control.

Historical ceontrol data was compiled on a continuous basis
as studies were completed. In additfon to comparing each treatment to control,
as outlined above, each treatment was compared to a historical control.

In order to take_varTaQiun between males into account,

a ngsted model was used. An analysis of across weeks is also provided.

In addition to these tests, the distribution forms of the
various parameters were tested in order to evaluate the appropriateness of some
of the tests being used. Certain correlations between parameters may exist
and were examined as one step to determine the appropriateness of models. If

necessary, alternate test methods ware implemented.
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The resuits are presented in tabular form with the
addition of historical ﬁﬁﬁtrn] information. In addition ta these tables,
a4 written resort of all findings is provided. As information became available
from the on-going investigation of these data, it was reported and suggestions
included for changes to the methods of anelysis. The statistical reports give
the level of significance vsing both a one-tafled and two-tailed test. Finally,

a summary sheet for each study is provided.
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F. Abbreviations

1C.
1.

12.
13.
14.
15.

16.

17.

18.
18.
20.
2l.
22.

l@ BIONETICS

mu = micron

mcg = ug = microgram

g = gram

kg = kilogram

m] = mi]liliter

rpm = revolutions par minute

°C = degrees centigrade

pH = power of the hydrcgen ion concentration to the base 10
M = molar solution

cone. = concentration _

MTD = maximum_tu1erated dnsaée = High = LI}5 if determjned
or else exceedingly high dose, such as 5 g/kg

INT = intermediate = medium Jevel

USE

usage level if known = Tow level

B3SS = bazlanced salt sclution

C-metaphase = cells arrested in metaphase, using colchine
ar ¢olcemid

Lﬂﬁﬂ = that desage which produced 50% mortality in the
group of animals treated

LD5 = that dosage which produced 5% mortality in the group

of animals treatad

NC = nagative control

PC = pasitive control

Al = acute usage level {low level}

Al = acute intermediate level (medium level)

AMTD = acute maximum tolerated dose level {LIZI5 level,

high level)
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23.
24,
25.
26.
27.
8.
29.
30.
31.
32.
33.
34.
35.
36.

37.
38.

39.
40.
41,
42,
43.

A4,
45.
46.
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SAU = subacute usage level (Tow level)

SAl

It

subacute intermadiate level (medium level)

level (MTD level, high level!

SA Lo, = subacute LD5
Eﬂz = carbon dioxide
DMN = Dimethyl nitrosamine

EMS = Ethyl methane sulfonate

TEM = Triethylene melamine

DMSO = Dimethyl sulfoxide

MEM = minimal essential medium {Eagle's}
CPE = cytopathic effect

his = histidine marker

D-3 = mitotic recombinant strain of Saccharomyces

mf = mean mutant fregquency

MFt/MFc = mean mutant frequency of the test compound group
compared to mean mutant frequency of the negative control
group

CFY = colony forming units

WI-38 = code name for a strain of human embryonic lung
tissue culture cells

Rec x 135 = mitotic recombinants x 10°

Mean B/A = mean frequency

tot. scr. = total scored

tot. = total

12 = g test of variation in the data from the computed
regression line - tested in these studies at the 5% level
Aber. = aberrations

Frag. = fragment

HMA = host{-mediated assay
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